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Description 

[0001] This invention relates to heterocyclic amines, many of which are new, and to their use as pharmaceuticals. 

5 Background of the Invention 

[0002] WO 87/01 706, WO 87/07895, WO 88/08424 and WO 88/07527 disclose substituted amino type compo unds 
which are useful for treating the same diseases and injuries as those of the present invention. 

[0003] WO 92/02500 discloses 2-phenylindole derivatives useful for treating asthma, allergic disorders, thrombosis 
10 and ischaemia. 

[0004] J. Heterocyclic Chem. 24:425 (1987) discloses pyrrolopyrimidines substituted at the pyrimidine moiety by 
amino groups. 

[0005] WO 91/04254 discloses pyrrolo[2,3-d]pyrimidines where any substituents on the pyrrole ring are simple. In 
two of the positions the groups are H, halogen or alkyl. In the third, it is H, alkyl or aralkyl. 
15 [0006] Venugopalan et a/, J. Heterocyclic Chem. 25:1633 (1988), discloses 6,7-dimethoxypyrimido[4,5-b]indoles 
as potential antihypertensive agents. The disclosed compounds include 6,7-dimethoxy-2,4-di(1-piperidinyl)-9H~py rim- 
id o [4, 5-b] in dole and 6,7-dimethoxy-2 l 4-di(4-methyl-1-piperazinyl)-9H-pyrimido[4 ) 5-b]indole. 

Summary of the Invention 

20 

[0007] A first aspect of the present invention is the use defined in claim 1 . A second aspect is novel compounds, as 
defined in claim 2. 

Description of the Invention 

25 

[0008] Compounds (XXX) of the invention are amines and, as such, form acid addition salts when reacted with 
acids of sufficient strength. Pharmaceutical ly acceptable salts include salts of both inorganic and organic acids. The 
pharmaceutical^ acceptable salts are preferred over the corresponding free amines since they produce compounds 
which are more water-soluble and more crystalline. The preferred pharmaceutical^ acceptable salts include salts of the 
30 following acids: hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, citric, methanesulfonic, CH 3 -(CH 2 ) nr COOH or 
HOOC-(CH2) n1 -COOH where n1 is 0 to 4, above, HOOC-CH=CH-COOH or q>-COOH. For other acceptable salts, see 
Int. J. Pharm., 33, 201-217 (1986). Hydrochloride, hydrobromide, maleate and methane sulfonate salts are most pre- 
ferred. 

[0009] It is preferred that -NR 2 -i R2-2 >s the same as -NR^-j R^- It is prefened that R 2 _i and R 2 . 2 are taken together 
35 with the attached nitrogen atom to form 1-pyrrolidinyl, 1 -piperazinyl, 1-thiomorpholinyl or 4-methylpiperazin-1-yl; it is 
more preferred that R 2 _ n and R 2 . 2 form 1-pyrrolidinyl or 1 -piperazinyl. It is preferred that R 7 is -H, -CH 3 , -<p, 2-(1-mor- 
- pholinyl)ethyl or 2-(1-piperazinyl)ethyl. 

[0010] The starting point in the synthesis of the pharmacologically active heterocyclic amines (XXX) is the halogen- 
ated pyrimidine ring. Before forming the second ring, the final desired substituents (-NR 2 _-|R 2 _ 2 and -NR4.1R4.2) on the 
40 heteroaryl ring are added or formed. The substituents -NR 2 _.,R 2 _ 2 and -NR^-jR^ may be different, but it is preferred 
that they be the same, for simplicity of chemical synthesis. The formation of the tertiary amines (-NRg.-jR^, -NR^R^ 
2) from halogenated aromatic/heteroaromatic compounds is known to those skilled in the art, see J. Med. Chem. 
33 :1 1 45 (1 990). Generally, after the desired groups at the C 2 and C 4 positions are formed, the 5-membered ring is 
formed, by methods known to those skilled in the art. However, in some cases the -NR 2 . 1 NR 2 -2 and NR^R^ groups 
45 are added to the preformed heterocyclic amine (XXX). The -NR^ NR 2 . 2 and NR^R^ groups can be cyclized to form 
rings including 1-pyrrolidinyl, 1-piperidinyI, 1-morpholinyl, 1 -piperazinyl, 1-aziridinyl, 1 -azetidinyl and a number of other 
heterocyclic rings. These rings can be substituted with 1 to 3 groups R 2 . 3 . When R 2 . 3 is alkyl, no more than two such 
groups can be on any one carbon atom in the ring. When R 2 _3 is other than alkyl, only one such group can be on any 
one carbon atom. 

50 [001 1] The heterocyclic amines (XXX) are prepared by the process of Chart A and known means, see Comprehen- 
sive Heterocyclic Chemistry, A.R. Katritzky and C.W. Rees, Ed., Vol. 4, Pergamon Press, 1 984, p. 528. In Chart A, for- 
mula VII represents compounds of the invention, since R 5 and R 6 together are -Q-. 

[0012] The trihalopyrimidines (I) are well known to those skilled in the art or are commercially available. The pre- 
ferred 2,4,6-trihaiopyrimidine (I) is trichloropyrimidine (I). A mixture of the trihalopyrimidine (I) in an inert solvent such 
55 as THF is allowed to react with 1 equivalent of a primary amine, R 7 -NH 2 (II) in the presence of an acid scavenger. 
Organic amines such as pyridine, triethylamine, diisopropylethylamine and inorganic bases such as potassium carbon- 
ate are useful acid scavengers. The reactants are mixed at a reduced temperature (-80° to 0°) and the reaction mixture 
is allowed to warm to room temperature (20-25°) and then is often concentrated at reduced pressure. The residue is 
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partitioned between an organic solvent such as ethyl acetate or methylene chloride and an aqueous inorganic base 
such as potassium bicarbonate. The extract is dried, concentrated, and the residue chromatographed on silica gel to 
separate the desired 4-aminopyrimidine (III). The 4-aminopyrimidine (III) is mixed with an excess of a secondary amine, 
NHR2--J R 2 -2 (IV) and the mixture is heated under reflux for 2 to 24 hours. The mixture is allowed to cool and then is con- 

5 centrated. The residue is partitioned as described above to remove the inorganic salts. The crude product is purified by 
conventional means (e.g. crystallization and/or chromatography) to give the desired trisubstituted pyrimidine (V). If a 
relatively nonvolatile secondary amine is used, the reaction mixture is diluted with an organic solvent such as ethyl ace- 
tate and the mixture is washed with an aqueous inorganic base. Alternatively, the required trisubstituted pyrimidine (V) 
intermediate may be obtained from reaction of a 2,4-di-amino-6-haiopyzidine with the appropriate primary amine (II) at 

10 elevated temperatures. The trisubstituted pyrimidine (V) is contacted with an a-haloketone, R 5 -CHX r CO-R 6 (VI) where 
X-, is preferably -CI or -Br which provides a ketopyrimidine intermediate. The ketopyrimidine may cyclize to the desired 
pyrrolo[2,3-d]pyrimidine (VII) spontaneously at 20-25°. The cyclization may be accomplished by warming the ketopyri- 
midine intermediate in an inert solvent (e.g. THF, ethyl acetate, toluene, methylene chloride) in the presence (or 
absence) of a mild dehydrating agent such as magnesium sulfate, molecular sieve, trial ky I orthoformate, etc. The cycli- 

/5 zation may also be achieved by chromatography of the intermediate on silica gel in the conventional way. The final prod- 
uct is purified by chromatography and/or crystallization. 

[0013] The heterocyclic amines (XXX) are useful in treating/preventing spinal trauma, mild and/or moderate to 
severe head injury, subarachnoid hemorrhage and subsequent ischemic (thromboembolic) stroke, asthma and reduc- 
tion of mucous formation/secretion in the lung, muscular dystrophy, adriamycin cardiac toxicity, Parkinsonism, Alzhe- 

20 imer's disease, other degenerative neurological disorders, multiple sclerosis, organ damage during reperfusion after 
transplant, skin graft rejection, hemorrhagic, traumatic and septic shock, and conditions such as severe bums, ARDS, 
inflammatory diseases such as osteo- or rheumatoid arthritis, nephrotic syndrome (immunological), systemic lupus ery- 
thematosis, allergic reactions, diabetes, atherosclerosis, inflammation (dermatological antiinflammatory and antipsoria- 
sis agents), emphysema, cancer (limit metastasis, limit tumor growth), (stress-induced) ulcers, ulcerative colitis and 

25 Crohn's disease. The compounds are also useful for prophylactic treatment before neurological procedures, for treat- 
ment of myocardial infarctions, drug allergic reactions, post-resuscitation ischemia, end migraine headaches. The com- 
pounds have use in ophthalmology, e.g., in treatment of diabetic retinopathy, age-related macular degeneration, 
cataracts and glaucoma, light-induced retinal damage and in irrigation mixtures used in eye surgery. 
[0014] In humans, the heterocyclic amines (XXX) of the present invention are useful in treating subarachnoid hem- 

30 orrhage and subsequent cerebral vasospasm, global cerebral ischemia, with resuscitation (CPR) to prevent post- 
ishemic brain damage, brain tumor (neuroprotective), Bells Palsy, other degenerative neurological disorders, hepatic 
necrosis (e.g. from viral hepatitis), some forms of radiation damage (for example during radiation treatment or from acci- 
dental exposure to radiation), myocardial damage after myocardial ischemia, pre-birth infant strangulation and infant 
hypoxia syndrome, such opthalmic disorders as uveitis and optic neuritis and ischemic bowel syndrome. 

35 [0015] In humans, the heterocyclic amines (XXX) are useful in preventing damage following cardiopulmonary 
resuscitation, neurological or cardiovascular surgery and from cardiac infarction,. ocular damage after opthalmic sur- 
gery (e.g. cataritic surgery). 

[0016] It is preferred that the heterocyclic amines (XXX) are useful in treating asthma (and reduction of mucous for- 
maation/secretion in the lung), muscular dystrophy, Parkinsonism, Alzheimer's disease and stroke. 

40 [0017] Generally, the heterocyclic amines (XXX) are used like the glucocorticoid pharmaceuticals forthe treatment 
of the above human conditions as well as the animal conditions listed below. While the heterocyclic amines (XXX) are 
useful in both humans and animals in treating many of the same conditions and preventing damage from the same 
problems as the glucocorticoids, the heterocyclic amines (XXX) are useful in treating a number of conditions and pre- 
venting damage from conditions where the glucocorticoids are not useful. The heterocyclic amines (XXX) have no glu- 

45 cocorticoid activity and therefore, unlike the glucocorticoids, they can be given daily for long periods of time (used 
chronically) without the side effects associated with the glucocorticoids. This is a distinct advantage. 
[0018] It is to be understood that each of the heterocyclic amines (XXX) is useful to a different degree for treating 
each of the conditions above. However, as is known to those skilled in the art, some of the bicyclic heterocyclic amines 
(XXX) are better for treating some conditions and others are better for treating other conditions. 

50 [0019] The rat brain malonyldialdehyde and mouse spinal neuron lipid peroxidation assays (Hall et al, J. of Pcol. 
Exptl. Ther., 258, 688-694 (1 991 ) identifies compounds which are antioxidants, which inhibit lipid peroxidation, and are 
useful in treating spinal trauma, mild and/or moderate to severe head injury, degenerative neurological disorders, etc. 
This test also will permit one skilled in the art to determine the relative degree to which each of the heterocyclic amines 
(XXX) are useful and which are the preferred compounds. Another method useful for determining which particular com- 

55 pounds inhibit lipid peroxidation, and which are therefore useful in treating spinal trauma, mild and/or moderate to 
severe head injury, degenerative neurological disorders, etc is described by Pryor in Methods of Enzymology 1 05, 293 
(1984). This test also will permit one skilled in the art to determine the relative degree to which each of the heterocyclic 
amines (XXX) are useful and which are the preferred compounds. Further, the mouse head injury assay of Hall, J. Neu- 
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rosurg., 62, 882 (1980) discloses an assay from which one skilled in the art can readily determine which particular het- 
erocyclic amines (XXX) are useful in the acute treatment of spinal trauma or mild and/or moderate to severe head injury. 
This test also will permit one skilled in the art to determine the relative degree to which each of the heterocyclic amines 
(XXX) are useful and which are the preferred compounds. Additionally, the cat 48 hour motor nerve degeneration model 

5 of Hall et at Exp. Neurol., 79, 488 (1983) discloses a routine assay from which one skilled in the art can readily deter- 
mine which particular heterocyclic amines (XXX) are useful in treating chronic degenerative neurological disorders such 
as Parkinsonism, Alzheimer's disease etc. This test also will permit one skilled in the art to determine the relative 
degree to which each of the heterocyclic amines (XXX) are useful and which are the preferred compounds. H. Johnson 
in Int. Arch. Allergy Appl. Immunol., 70, 169 (1983) has described the ascaris sensitized rhesus monkey assay for arrti- 

w asthma drugs. 

[0020] The standard conditions for treatment are to give the heterocyclic amines (XXX) orally or parente rally, e.g. 
IV (that is by injection, infusion or continuous drip) or IM, with a standard dose of about 0.05 to about 20 mg/kg/day IV 
for up to 10 days or about 0.05 to about 20 mg/kg/day; one to four times daily by mouth. 

[0021] For treating spinal trauma, mild and moderate to severe head injury, damage following cardiopulmonary 
15 resuscitation, cardiac infarction, organ damage during reperfusion after transplant, hemorrhagic, traumatic and septic 
shock, severe burns, ARDS, and nephrotic syndrome and preventing skin graft rejection, the standard conditions are 
used. Typical treatment will involve an initial loading dose, e.g. an IV dose of 0.01 mg to 2 mg/kg followed by mainte- 
nance dosing e.g. IV infusion for a day to a week depending on the particular condition of the patient and the particular 
compound used. This may be supplemented with IM or oral dosing for days, weeks or months to prevent delayed neu- 
20 ronal degeneration in neurological applications (eg spinal trauma, head injury). 

[0022] In treating subarachnoid hemorrhage and subsequent cerebral vasospasm or ischemic (thromboembolic) 
stroke the standard conditions are used and patients at risk are pre-treated orally. 

[0023] In treating excess mucous secretion and asthma, the heterocyclic amines (XXX) are administered orally, IV 
and by inhalation in the standard dose. In treating excess mucous secretions, the oral dose of the heterocyclic amines 

25 (XXX) used is from about 0.05 to about 20 mg/kg/day. The frequency of administration is one thru 4 times daily. The oral 
administration of the heterocyclic amines (XXX) to treat excess mucous secretions may go on for months or even years. 
The susceptible individuals can be pre-treated a few hours before an expected problem. The IV dose is about 0.05 to 
about 20 mg/kg/day. The aerosol formulation contains about 0.01 to about 1.0% of the bicyclic heterocyclic amines 
(XXX) and is administered or used about four times daily as needed. 

30 [0024] In treating muscular dystrophy, Parkinsonism, Alzheimer's disease and other degenerative neurological dis- 
orders (amyotrophic lateral sclerosis; multiple sclerosis), heterocyclic amines (XXX) are administered orally using a 
dose of about 0.05 to about 20 mg/kg/day, administered or used one to four times a day. The treatment may go on for 
years. 

[0025] In addition, utility in disorders or physiological phenomena dependent on angiogenesis or neovasculariza- 
35 tion such as embryo implantation (antifertility), arthritis, and atherosclerosis is exhibited with the heterocyclic amines 
(XXX) with or without co-administered oral heparin or systemic heparin fragments, see Science 221, 719 (1983). 
[0026] In treating adriamycin-induced cardiac toxicity, the heterocyclic amines (XXX) are administered orally or IV 
using a dose of about 0.05 to about 50 mg/kg/day, preferrably about 0.5 to abput 1 0 mg/kg/day. The heterocyclic amines 
(XXX) are preferably given concomitantly with IVadriamycin or the individual is pre-treated with the heterocyclic amines 
40 (XXX). 

[0027] For prophylaxis prior to and preventing damage after neurological or cardiovascular surgery, the heterocyclic 
amines (XXX) are used according to the standard conditions. The patient can be pretreated with a single IV or IM dose 
just prior to surgery or orally before and after surgery. 

[0028] In treating osteo- or rheumatoid arthritis and other inflammatory diseases, the heterocyclic amines (XXX) 
45 are given orally or I M in doses of about 0.05 to about 20 mg/kg/day, one to four times daily. Orally the drug will be given 
over a period of months or years alone or with other steroidal or nonsteroidal antiinflammatory agents. The initial dose 
with some severe rheumatoid patients may be given IV and followed with an IV drip for up to 24 hours or more. In addi- 
tion, intra-arterial administration may be employed. 

[0029] In treating drug allergic reactions, the heterocyclic amines (XXX) are given in a dose of about 0.05 to 20 
so mg/kg/day, administered one to four times daily orally and IV. Typical treatment would be an initial IV loading dose fol- 
lowed by oral dosing for a few days or more. 

[0030] In t reating atherosclerosis and emphysema, the heterocyclic amines (XXX) are given orally in a dose of 
about 0.05 to about 20 mg/kg/day, one to four times daily for months or years. 

[0031] In treating dermatological inflammatory conditions including psoriasis, the heterocyclic amines (XXX) are 
55 given orally in a dose of about 0.05 to about 20 mg/kg/day, one to four times daily or applied topically as a cream, oint- 
ment or lotion or equivalent dosage form in a concentration of about 0.05 to about 5% as long as needed. In treating 
these conditions the heterocyclic amines (XXX) can be used with steroidal agents. 

[0032] The heterocyclic amines (XXX) are useful in the prevention and treatment of stress ulcers and of gastric 
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intolerance caused by drugs such as nonsteroidal anti-inflammatory compounds (NOSAC). Stress ulcers are ulcers 
that develop after exposure to severe conditions such as trauma, bums, sepsis, extensive surgery, acute illnesses, and 
the like. Patients in intensive care units are particularly prone to develop stress ulcers. Stress ulcers also include lesions 
that can lead to upper gastrointestinal bleeding; such bleeding is likely to be prevented by these compounds. NOSAC 

5 includes drugs such as ibuprofen, aspirin, indomethacin, naproxen, piroxicam and the like that are usually taken for 
analgesia, and that are often associated with gastrointestinal intolerance characterized by pain and lesions that may 
lead to bleeding. The heterocyclic amines (XXX) will be administered preferentially by the oral mute either as tablets, 
capsules or liquids, in doses ranging from about 5 to about 500 mg, two to four times a day. The treatment would be 
either preventive, i.e., starting before ulcers have formed in patients at risk of developing such lesions, or therapeutic, 

10 i.e., once the ulcers have formed. In patients whose clinical condition precludes swallowing the oral dosage forms, the 
heterocyclic amines (XXX) would be given either through a nasogastric tube, or parenteral ty, i.e., IV or IM. The 
parenteral doses would range from about 1 to about 1 00 mg and be administered one to four times a day or by IV. 
[0033] In dogs, the heterocyclic amines (XXX) are useful in treating trauma, intervertebral diseases (slipped disk), 
traumatic shock, flea bite and other allergies. 

15 [0034] In horses, the heterocyclic amines (XXX) are useful in treating endotoxic or septic shock which follows colic, 
pretreatment before surgery for colic and treatment of Founder (laminitis). 

[0035] In cattle, the heterocyclic amines (XXX) are useful in treating acute coliform mastitis, bovine mastitis, acute 
allergic reaction to feed lot vaccination and shipping fever. 

[0036] In pigs, the heterocyclic amines (XXX) are useful in treating porcine stress syndrome and thermal stress 
20 syndrome. 

[0037] The term treatment or treating as used in this patent is used broadly and includes both treatment of an exist- 
ing condition as well as preventing the same condition from occurring where such is possible as is well known to those 
skilled in the art. For example, the heterocyclic amines (XXX) can be used to treat existing asthma conditions and to 
prevent future ones from occurring. For example, the heterocyclic amines (XXX) treat spinal trauma and prevent rejec- 
ts tion of skin grafts. 

[0038] The heterocyclic amines (XXX) can be used with other pharmaceutical agents in treatment of the conditions 
listed above as is known to those skilled in the art. 

[0039] The exact dosage and frequency of administration depends on the particular heterocyclic amines (XXX) 
used, the particular condition being treated, the severity of the condition being treated, the age, weight, general physical 
30 condition of the particular patient, other medication the individual may be taking as is well known to those skilled in the 
art and can be more accurately determined by measuring the blood level or concentration of the heterocyclic amines 
(XXX) in the patient's biood and/or the patient's response to the particular condition being treated. 

. DEFINITIONS AND CONVENTIONS 
35 

[0040] The definitions and explanations below are for the terms as used throughout this entire document including 
both the specification and the claims. 

I. CONVENTIONS FOR FORMULAS AND DEFINITIONS OF VARIABLES 

40 

[0041] The chemical formulas representing various compounds or molecular fragments in the specification and 
claims may contain variable substituents in addition to expressly defined structural features. These variable substitu- 
ents are identified by a letter or a letter followed by a numerical subscript, for example, "Z-| n or "Rj" where T is an integer. 
These variable substituents are either monovalent or bivalent, that is, they represent a group attached to the formula by 

45 one or two chemical bonds. For example, a group Z-, would represent a bivalent variable if attached to the formula CH 3 - 
C(=Z-,)H. Groups Rj and Rj would represent monovalent variable substituents if attached to the formula CH3-CH2- 
C(Rj)(Rj)H 2 . When chemical formulas are drawn in a liner fashion, such as those above, variable substituents contained 
in parentheses are bonded to the atom immediately to the left of the variable substituent enclosed in parenthesis. When 
two or more consecutive variable substituents are enclosed in parentheses, each of the consecutive variable substitu- 

50 ents is bonded to the immediately preceding atom to the left which is not enclosed in parentheses. Thus, in the formula 
above, both Rj and Rj are bonded to the preceding carbon atom. Also, for any molecule with an established system of 
carbon atom numbering, such as steroids, these carbon atoms are designated as C j} where T is the integer corre- 
sponding to the carbon atom number. For example, C 6 represents the 6 position or carbon atom number in the steroid 
nucleus as traditionally designated by those skilled in the art of steroid chemistry. Likewise the term n R 7 " represents a 

55 variable substituent (either monovalent or bivalent) at the C 7 position. 

[0042] Chemical formulas or portions thereof drawn in a linear fashion represent atoms in a linear chain. The sym- 
bol "-" in general represents a bond between two atoms in the chain. Thus CH 3 -0-CH2-CH(Rj)-CH 3 represents a 2-sub- 
stituted-1 -methoxypropane compound. In a similar fashion, the symbol "=" represents a double bond, e.g., CH 2 =C(Rj)- 
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0-CH 3 , and the symbol represents a triple bond, e.g., HC=C-CH(Rj)-CH 2 -CH 3 . Carbonyl groups are represented in 
either one of two ways: -CO- or -C(=0)-, with the former being preferred for simplicity. 

[0043] Chemical formulas of cyclic (ring) compounds or molecular fragments can be represented in a linear fash- 
ion. Thus, the compound 4-chloro-2-methylpyridine can be represented in linear fashion by N*=C(CH 3 )-CH=CCI- 
5 CH=C*H with the convention that the atoms marked with an asterisk (*) are bonded to each other resulting in the for- 
mation of a ring. Likewise, the cyclic molecular fragment, 4-(ethyl)-1-piperazinyl can be represented by -N*-(CH 2 ) 2 - 
N(C 2 H 5 )-CH 2 -C*H 2 . 

[0044] A rigid cyclic (ring) structure for any compounds herein defines an orientation with respect to the plane of 
the ring for substituents attached to each carbon atom of the rigid cyclic compound. For saturated compounds which 

10 have two substituents attached to a carbon atom which is part of a cyclic system, -C(X 1 )(X 2 )- the two substituents may 
be in either an axial or equatorial position relative to the ring and may change between axial/equatorial. However, the 
position of the two substituents relative to the ring and each other remains fixed. While either substituent at times may 
lie in the plane of the ring (equatorial) rather than above or below the plane (axial), one substituent is always above the 
other. In chemical structural formulas depicting such compounds, a substituent (X-j) which is "below" another substitu- 

15 ent (X^ will be identified as being in the alpha (a.) configuration and is identified by a broken, dashed or dotted line 

attachment to the carbon atom, i.e., by the symbol " "or The corresponding substituent attached "above" (X 2 ) 

the other (X.,) is identified as being in the beta (p) configuration and is indicated by an unbroken line attachment to the 
carbon atom. 

[0045] When a variable substituent is bivalent, the valences may be taken together or separately or both in the def- 
20 inition of the variable. For example, a variable Rj attached to a carbon atom as -C(=Rj)- might be bivalent and be defined 
as oxo or keto (thus forming a carbonyl group (-CO-) or as two separately attached monovalent variable substituents a- 
R,_j and p-Rj^. When a bivalent variable, Rj, is defined to consist of two monovalent variable substituents, the convention 
used to define the bivaJent variable is of the form "cL-Ri^p-R^" or some variant thereof. In such a case both cl-R^ and 
P-R|_k are attached to the carbon atom to give -C(a-R l .j)(p-Rj_ k )-. For example, when the bivalent variable R 6 , -C(-R 6 )- 
25 is defined to consist of two monovalent variable substituents, the two monovalent variable substituents are a-R^i :p-R6- 

2 a - R 6-9 : P-R6-io. etc » giving -Cfa-Rs.-jXP-R^)-, .... -C(a.-R 6 ^)(p-R 6 . 10 )-, etc. Likewise, for the bivalent variable R 11f 

-C(=R in )-, two monovalent variable substituents are a-Rn.-, :p-R-n_ 2 . For a ring substituent for which separate a and p 
orientations do not exist (e.g. due to the presence of a carbon carbon double bond in the ring), and for a substituent 
bonded to a carbon atom which is not part of a ring the above convention is still used, but the a. and p designations are 
30 omitted. 

[0046] Just as a bivalent variable may be defined as two separate monovalent variable substituents, two separate 
monovalent variable substituents may be defined to be taken together to form a bivalent variable. For example, in the 
formula -C 1 (R i )H-C 2 (Rj)H- (C, and C 2 define arbitrarily a first and second carbon atom, respectively) R s and Rj may be 
defined to be taken together to form (1) a second bond between C n and C 2 or (2) a bivalent group such as oxa (-O-) 

35 and the formula thereby describes an epoxide. When Rj and Rj are taken together to form a more complex entity, such 
as the group -X-Y-, then the orientation of the entity is such that in the above formula is bonded to X and C 2 is bonded 
to Y. Thus, by convention the designation "... Rj and Rj are taken together to form -CH^CH^O-CO- ..." means a lactone 
in which the carbonyl is bonded to C 2 . However, when designated "... Rj and Rj are taken together to form -CO-0-CH 2 - 
CH^the convention means a lactone in which the carbonyl is bonded to C-j. 

40 [0047] The carbon atom content of variable substituents is indicated in one of two ways. The first method uses a 
prefix to the entire name of the variable such as "C-j-C^, where both "1 " and "4" are integers representing the minimum 
and maximum number of carbon atoms in the variable. The prefix is separated from the variable by a space. For exam- 
ple, "C-j -C 4 alky!" represents alky! of 1 through 4 carbon atoms, (including isomeric forms thereof unless an express 
indication to the contrary is given). Whenever this single prefix is given, the prefix indicates the entire carbon atom con- 

45 tent of the variable being defined. Thus C 2 -C 4 alkoxycarbonyl describes a group CH 3 -(CH2) n -0-CO- where n is zero, 
one or two. By the second method the carbon atom content of only each portion of the definition is indicated separately 
by enclosing the "Cj-Cj" designation in parentheses and placing it immediately (no intervening space) before the portion 
of the definition being defined. By this optional convention (Ci-C3)alkoxycarbonyl has the same meaning as C2-C4 
alkoxycarbonyl because the "C1-C3" refers only to the carbon atom content of the alkoxy group. Similarly while both C 2 - 

50 C 6 alkoxyalkyl and (C r C3)alkoxy(C r C 3 )alkyl define alkoxyalkyl groups containing from 2 to 6 carbon atoms, the two 
definitions differ since the former definition allows either the alkoxy or alkyl portion alone to contain 4 or 5 carbon atoms 
while the latter definition limits either of these groups to 3 carbon atoms. 

[0048] When the claims contain a fairly complex (cyclic) substituent, at the end of the phrase naming/designating 
that particular substituent will be a notation in (parentheses) which will correspond to the same name/designation in one 
55 of the CHARTS which will also set forth the chemical structural formula of that particular substituent. 
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II. DEFINITIONS 
[0049] 

5 All temperatures are In degrees Centigrade. 

TLC refers to thin-layer chromatography. 
THF refers to tetrahydrofuran. 
DMF refers to dimethylformamide. 

Saline refers to an aqueous saturated sodium chloride mixture. 
10 IR refers to infrared spectroscopy. 

CMR refers to C-13 magnetic resonance spectroscopy, chemical shifts are reported in ppm (8) downfield from 
tetramethylsilane. 

NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical shifts are reported in ppm (8) down- 
field from tetramethylsilane. 
is TMS refers to tetramethylsilane. 

refers to phenyl (CgHg). 

MS refers to mass spectrometry expressed as m/z or mass/charge unit. [M + H] + refers to the positive ion of a par- 
ent plus a hydrogen atom. El refers to electron impact. CI refers to chemical ionization. FAB refers to fast atom bom- 
bardment 

20 HRMS refers to high re mixture mass spectrometry. 

Ether refers to diethyl ether. 

Pharmaceutical^ acceptable refers to those properties and/or substances which are acceptable to the patient from 
a pharmacological/toxicological point of view and to the manufacturing pharmaceutical chemist from a physi- 
cal/chemical point of view regarding composition, formulation, stability, patient acceptance and bioavailability. 
25 When solvent pairs are used, the ratios of solvents used are volume/volume (v/v). 

When the solubility of a solid in a solvent is given the ratio of the solid to the solvent is weight/volume (w/v). 

EXAMPLES 

30 [0050] The following Examples illustrate the preparation of compounds of the invention. In particular, the com- 
pounds of Examples 8 to 12 are preferred compounds of the invention. The compound of Example 8 is most preferred. 
Examples A, B, C and D illustrate in detail procedures that are used in other Examples. 

Example 1 2,6-Dichloro-4-methylaminopyrimidine (III) 

35 

[0051] 2,4,6-Trichloropyrimidine (I, 30 g) is added to a suspension of methylamine hydrochloride (II, 1 0 g) in THF 
(250 ml). The mixture is cooled to -6° and diisop ropy let hy lam ine (55 ml) is added slowly. The mixture is stirred for 3 days 
at 20-25° and then is concentrated under reduced pressure. The residue is absorbed on silica gel (75 g) with ethyl ace- 
tate/methylene chloride (1/1) and applied to a silica gel (1 kg) column packed in ethyl acetate/hexane (1/1). Elution is 
40 performed with ethyl acetate/hexane (1/1 ) collecting 500 ml fractions. The appropriate fractions (8-14) are pooled and 
concentrated to give the title compound, NMR (CDCI3) 6.29, 6.2 and 2.9 5. 

Example 2 4-Methylamino-2,6-di(1-pyrrolidinyl0pyrimidine (V) 

45 [0052] Pyrrolidine (IV, 25 ml) is added (exothermic) to 2,6-dichloro-4-methylaminopyrimidine (III, Example 1, 1.81 
g). The mixture is stirred and heated under reflux for 23 hours, then is allowed to coo! and concentrated under reduced 
pressure. The residue is partitioned between ethyl acetate and aqueous potassium bicarbonate, the phases separated 
and organic phase is concentrated to give a solid. The solid is crystallized from hexane to give the title compound, mp 
100.5-103°; NMR (CDCI3) 4.74, 3.51, 3.43, 2.81 and 1 .9 5; CMR (CDCI 3 ) 164.50, 1 61 .92, 1 60.18, 70.78, 46.06, 45.85, 

50 28.47,25.44, 25.19 5. 

[0053] Alternatively, the title compound can be obtained by the reaction of 4-chloro-2,6-di(1-pyrrolidinyl)pyrimidine 
and methylamine (II) in pyridine in a pressure tube at 1 00°, MS (M+) 247. 

Example 3 2-[(2,6-Dichloropyrimidin-4-yl)amino]ethanol (III) 

55 

[0054] Following the general procedure of Example 1 and making non-critical variations but starting with eth- 
anolamine (II, 1 .65 ml) and 2,4,6-trichloropyrimidine (I, 5.00 g), the title compound is obtained, NMR (CDCI 3 ) 6.33, 3.86, 
3.59,1.59 5. 
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Example 4 2-[(2,6-Di(1 -pyrrolidinyl)pyrimidin-4-yl)amino]ethanol (V) 

[0055] Following the general procedure of Example 2 and making non-critical variations but starting with pyrrolidine 
(IV, 10.0 ml) and 2-[(2,6-dichloropyrimidin-4-yl)amino)ethanol (III, Example 3, 2.77 g), the title compound is obtained, 
5 mp 138-140°; IR (mineral oil) 1600, 1571, 1508, 1476, 1449, 1432. 1417, 1343 cm" 1 ; NMR (CDCI 3 ) 5.9-6.6, 4.8-5.1, 
4.76, 3.74, 3.25-3.6, 1 .7-2.0 6; MS (m/z) 277, 249, 233 and 205. 

Example 5 4-tert-Butylamino-2,6-dichloropyrimidine (III) 

10 [0056] Tert-butylamine (II, 6.23 ml) is slowly added to 2,4,6-trichloropyrimidine (I, 10.0 g) at -20° (temp, rose to - 
14°). Diisopropylethylamine (9.50 ml) is added and the mixture is stirred at 20-25° for 72 hours. Basic workup (ethyl ace- 
tate, 1 N potassium bicarbonate, magnesium sulfate) and purification by flash chromatography eluting with hexane/ethyl 
acetate (9/1), pooling and concentrating the desired fractions gives the title compound, mp 192-193°; NMR (CDCI 3 ) 
6.29,1.44 8. 

15 

Example 6 4-tert-Buty lamino-2,6-di(1 -py rrolidiny IJpyrimidine (V) 

[0057] Pyrrolidine (IV, 10.0 ml) is added to 4-tert-buty lam ino-2,6-dichlo ropy rim idine (Ml, Example 5, 3.55 g) at -10°, 
and the mixture heated at reflux for 30 hours. After cooling to 20-25°, basic workup (ethyl acetate, 1 N potassium bicar- 
20 bonate, saline wash, magnesium sulfate) gives the title compound as a liquid; NMR (CDCI 3 ) 4.78, 4.26, 3.3-3.6, 1 .85- 
2.0 and 1.41 6. 

Example 7 2-Bromocyclohexanone (VI) 

25 [0058] A mixture of cyclohexanone (3.25 ml) in 30 ml ethyl acetate/chloroform (1/1 ) is prepared in a 100 ml flask. 
To this stirring mixture, copper bromide (13.96 g) is added as a solid in one portion. The contents of the flask were 
brought to reflux for 1 .25 hours. The reaction is then cooled to 20-25° followed by filtration. The filtrate is washed with 3 
x 20 ml portions of saturated sodium bicarbonate mixture. The organic layer is dried over sodium sulfate, filtered, and 
the solvent is removed under reduced pressure. An oil (4.29 g) is obtained which is chromatographed on 455 g of silica 

30 gel. The eluent (3.5 I) is ethyl acetate/hexane (1 9/1 ) followed by (9/1 , 1 .5 I). Like fractions were combined based on TLC 
homogeneity and concentrated to give the title compound, NMR (CDCi 3 , TMS) 4.45, 3.04-2.94, 2.39-2.19, 2.05-1 .94, 
1.87-1.716. 

Example 8 5,6,7,8-Tetrahydro-9-methyl-2,4-di(1-pyrroiidinyl)-5H-pyrimido[4,5-b]indole (VII) 

35 

[0059] A mixture of 4-methylamino-2,6-di(1-pyrrolidinyl)pyrimidine (V, Example 2, 1.54 g), diisopropylethylamine 
(1.15 ml) and 80 ml acetonitrile is prepared in a 200 ml flask. 2-Bromocyclohexanone (VI, Example 7, 1.11 g) is added 
to the stirring mixture at 20-25°. The reaction is heated at reflux for 29 hr. The contents of the flask were cooled to 0°. 
A solid precipitated, is collected by filtration and dried to give the title compound, mp 1 96-200°; NMR (CDCl 3 ,TMS) 3.68, 
40 3.59,3.51,2.72,2.61,1.94-1.77 5. 

Example 9 5, 6 ,7,8-Tetrahydro-9-methyl-2,4-di(1-py rrolidiny l)-5H-pyrimido [4 ,5-b] indole, monomethanesuffonate 
(Vll-saft) 

45 [0060] Following the general procedure of Example D and making non-critical variations but starting with 5,6,7,8- 
tetrahydro-9-methyl-2,4-di(1-pyrro lid inyl)-5H-pyrimido[4,5-b] indole (VII, Example 8), the title compound is obtained, mp 
178-182°; NMR (CDCI 3 ,TMS) 3.81-3.73, 2.78, 2.67, 2.57, 2.01-1 .76 5; HRMS (El, m/z) M + observed = 325.2273, calc'd 
for C 19 H 2 7N5 = 325.2266, other ions observed at m/z 297, 270, 256, 1 62, 1 41 . IR (mineral oil) 2269, 1 625, 1 569, 1 442, 
1247, 1164,1036,766 cm" 1 . 

50 

Example 10 9-Methyl-2,4-di(1-pyrrolidinyl)-9H-pyhmido[4,5-b]indole 

[0061] A suspension of 5,6,7,8-tetrahydro-9-methyl-2,4-di(1-pyrrolidinyl)-5H-pyrimido[4,5-b]indole (VII, Example 8, 
1.86 g) and palladium-on-carbon (10%, 1.52 g) in decaiin (225 ml) is heated at reflux for 45 min. After cooling, chroma- 
55 tographic purification [silica gel, hexane, then acetone/methylene chloride (2/98)] followed by recrystallization (methyl- 
ene chloride/hexane) gives the title compound, mp 153-154°; NMR (CDCI 3 ) 7.88, 7.23, 7.10, 3.92, 3.75, 3.65 and 1 .95; 
HRMS (El) M + observed at m/z 321 .1957, calc'd forC 19 H 23 N5 = 321.1953. 
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Example 11 5,6,7,8-Tetratydro-2,4-di(1-pyrrolidinyl)1 H-pyrimido[4,5-b]indole (VII) 

[0062] Following the general procedure of Example 8 but starting with 4-tert-butylamino-2,6-di(1 -pyrrolidiny l)pyrimi- 
dine (V, Example 6) instead of the Example 2 product, the 9-t-butyl derivative of the title compound is obtained. 
5 Removal of the t-butyl group is done according to the procedure of Example A. 

[0063] Following the general procedure of Example B, the methanesulfonate salt of the title compound is obtained, 
mp 253-254°; NMR(CDCI 3 ; TMS) 12.47, 1 1.99, 3.74, 3.60, 2.89, 2.67, 1.93, 1 .78 5; MS (free base) calc'd for C 1B H 25 N 5 
= 311.2110, found = 311.2109. 

w Example 12 5 5 6,7,8-Tetrahydro-9-[2-(1 -pipera2inyl)ethyl]-2,4-di(1-pyrroIidinyl)-5H-pyrimido[4,5-b]indole maleate 

(VII) 

[0064] Following the general procedure of Example 8 and making non-critical variations, but starting with 2-[(2,6- 
di(1-pyrrolidinyl)pyrimidin-4-yl)amino]ethanol (V, Example 4), the N-9 hydroxyethyl intermediate corresponding to the 
15 title compound is obtained. Conversion of this intermediate to the title compou nd is accomplished using the general pro- 
cedures of Examples C and D, making non-critical variations, mp 155-157°; MS (free base) calc'd for C24H 37 N 7 = 
423.31 10, found = 423.31 13. 

Example A 

20 

[0065] Trifluoroacetic acid (18.0 ml) is slowly added to a mixture of 7-tert-butyl-6-phenyl-2,4-di(1-pyrroIidinyl)-7H- 
pyrrolo[2,3-d]pyrimidine(1 .2 g) and methylene chloride (4.0 ml) at 0°. The mixture is permitted to warm to 20-25° and 
the resulting mixture is stirred at 20-25° for 4 hr. Concentration and basic workup (chloroform, 1 N sodium hydroxide, 
sodium sulfate) gives 6-phenyl-2,4-di(1-pyrrolidinyl)-7H-pyrrolo[2,3-d]pyrimidine. 

25 

Example B 

[0066] A suspension of 6-phenyl-2,4-di(1 -pyrrolidinyl)-7-methyl-7H-pyrrolo[2,3-d]pyrimidine (500 mg) in 50 ml of 2- 
propano l/water (95/5) is treated with 4.7 ml of a 0.308 M m ethanes u If onic acid mixture in 2-propanol/water (95/5), and 
30 the reaction mixture is stirred at 20-25° for 1 hour. The reaction mixture became homogenous within 1 hr. The reaction 
mixture is filtered and then concentrated under reduced pressure. The crude product is triturated with ethyl acetate/hex - 
ane (1 :1 , 70 ml) at 5° for 30 min in the dark. The solid is isolated in the dark and dried in a vacuum oven (24 hr, 0.005 
mm, 40°) to give 7-methyl-6-phenyl-2,4-di(1-pyrroiidinyI)-7H-pyrrolo[2 s 3-djpyrimidine, methanesulfonate. 

35 Example C 

[0067] Methanesulfonyl chloride (0.25 ml) is added to a mixture of 2-[6-phenyl-2,4-di(1 -pyrrolidinyl)-7H-pyrrolo[2,3- 
d]pyrimidin-7-yl]ethanol (0.83 g), triethylamine (1.0 ml) and THF (20 ml) at 0°. The mixture is stirred at 0° for 1 hour, 
quenched with ice, and concentrated. Aqueous workup (ethyl acetate, saline wash, magnesium sulfate) gives 2-[6-phe- 
40 nyl-2,4-di(1-pyrroIidinyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl]ethylmethanesulfonate. 

Example D 

[0068] A mixture of piperazine (10.3 g) in acetonitrile (25 ml) is added to a mixture of 2-[6-methyl-2,4-di(1-pyrrolid- 
45 inyl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl]ethyl methanesulfonate (0.875 g), sodium iodide (10.0 mg), potassium carbonate 
(1 .1 8 g) and acetonitrile (25 ml) at 20-25°. The mixture is heated at reflux for 7 hr After cooling to 20-25°, basic workup 
(1 N potassium carbonate, methylene chloride, sodium sulfate) and purification by flash chromatography eluting with 
methanol/methylene chloride (5/95), pooling and concentrating the desired fractions gives 6-methyl-7-[2-(1-piperazi- 
nyI)ethyl)]-2,4-di(1-pyrrolidinyl)-7H-pyrrolo[2,3-d]pyrimidine. 

50 



55 
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Claims 

1. Use of a compound for the manufacture of a medicament for use in treating/preventing spinal trauma, mi id and/or 
moderate to severe head injury, subarachnoid haemorrhage and subsequent ischemic (thromboembolic) stroke, 

5 asthma and reduction of mucous formation/secretion in the lung, muscular dystrophy, adriamycin cardiac toxicity, 

Parkinsonism, Alzheimer's disease, other degenerative neurological disorders, multiple sclerosis, organ damage 
during reperfusion after transplant, skin graft rejection, haemorrhagic, traumatic and septic shock, and conditions 
such as severe bums, ARDS, inflammatory diseases such as osteo- or rheumatoid arthritis, nephrotic syndrome 
(immunological), systemic lupus erythematosis, allergic reactions, diabetes, atherosclerosis, inflammation (derma- 

10 tological anti-inflammatory and anti-psoriasis agents), emphysema, cancer (limit metastasis, limit tumour growth), 

(stress-induced) ulcers, ulcerative colitis, Crohn's disease, myocardial infarctions, drug allergic reactions, post- 
resuscitation ischemia, or migraine headaches, or in ophthalmology, e.g. in treatment of diabetic retinopathy, age- 
related macular degeneration, cataracts and glaucoma, light-induced retinal damage and in irrigation mixtures 
used in eye surgery, in treating subarachnoid haemorrhage and subsequent cerebral vasospasm, global cerebral 

15 ischemia, and in preventing post-ischemic brain damage, brain tumour (neuroprotective), Bells Palsy, other degen- 

erative neurological disorders, hepatic necrosis (e.g. from viral hepatitis), radiation damage (for example during 
radiation treatment or from accidental exposure to radiation), myocardial damage after myocardial isehemia, pre- 
birth infant strangulation and infant hypoxia syndrome, such ophthalmic disorders as uveitis and optic neuritis and 
ischemic bowel syndrome, damage following cardiopulmonary resuscitation, neurological or cardiovascular sur- 

20 gery and from cardiac infarction, or ocular damage after ophthalmic surgery (e.g. cataract surgery), wherein the 

compound is a tricyclic heterocyclic amine of the formula 



25 



30 




(XXX) 



where Q is -(CH 2 ) 3 -5- or-CR 56 ^=CR5 6 _ 2 -CR5 6 _3=CR 56 _4, where R 56 _ 1f R 56 _ 2 , R 5 e-3 and R 56 _ 4 are -H, -F, -CI, - 
40 Br, -OH, -OCH 3 , -OCH 2 + -N0 2 , C r C 3 alkyl, -NH 2 , -NHCH 3 , N(CH 3 ) 2 or -COgRge-s where R 56 . 5 is -H, C r C 4 

alkyl, C 6 -C 12 aryl or C 6 -C 12 aralkyl; 
where R 2-1 is 

(A) -H,or 

45 (B) C r C 8 alkyl optionally substituted with 1 to 4 

(2) -CI, 

(3) -OR 2 . 10 where R 2 . 10 is 

50 

(a) -H, 

(b) C r C 4 alkyl, 

(c) phosphate, 

(d) sulfate, 

55 (e) -CO-R^ where R 2 . 11 is C 1 -C 4 alkyl or C 6 -C 9 aralkyl, 

(f) -CO-NR 2 _ 12 R 2 _i3 where R 2 . 12 and R 2 _ 13 are the same or different and are -H or C1-C3 alkyl, 

(g) sulfamate, 

(h) glucosyl, 
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(i) galactosyl, 

(j) glucuronic acid, 

(k) maltosyl, 

(I) arabinosyl, 
5 (m) xylosyl, 

(n) -CO-CH(NH 2 )-H, 

(o) -CO-CH(NH 2 )-CH 3 , 

(p) -CO-CH(NH 2 )-CH(CH 3 ) 2 . 

(q) -CO-CH(NH 2 )-CH 2 -CH(CH 3 ) 2 , 
10 (r) -COCHfNH^-CH^HsJ-CH^CHa, 

(s) -CO-CH(NH2)-CH 2 -OH 

(t) -CO-CH(NH 2 )-CH(OH)-CH 3 , 

(u) -CO-CH(NH 2 )-CH 2 -<|>, 

(v) -COCH(NH2)-CH 2 -[p-phenyl]-OH, 
15 (w) -CO-CH(NH 2 )-CH 2 -[2-indolyl] 

(x) -CaCH(NH2)-CH 2 -SH, 

(y) -CO-CH(NH2)-CH r CH 2 -S-CH 3 , 

(z) -CO-C*H-NH-CH 2 -CH 2 -C*H 2 where * indicates that the marked carbon atoms are bonded 

together to form a heterocyclic ring, 
20 (aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 where * indicates that the marked carbon atoms are 

bonded together to form a heterocyclic ring, 

(bb) -CO-CH(NH 2 )-CH 2 -COOH, 

(cc) -CO-CH(NH2)-CH 2 -CONH 2 , 

(dd) -CO-CH(NH 2 )-CH r CH 2 -COOH, 
25 (ee) -CO-CHlNH^-CHrCHrCON^, 

(ff) -CO-CH(NH 2 )-CH 2 -C*-NH-CH=N-C*H= where * indicates that the marked the carbon atoms 

are bonded together to form a heterocyclic ring, 

(gg) -CO-CH(NH 2 )-CH 2 -CH 2 -CH 2 -NH>C(= NH)-NH 2 , 

(hh) -CO-CHCN^J-CH^CH-z-CHz-CH^NHz, 
30 (jj) -CO-CH(NH 2 )-CH 2 -CH 2 -CH{OH)-CH2-NH 2 , 

Qj) -CO-CH 2 -CH 2 -NH 2 , 

(kk) -CO-CH 2 -CH 2 -CH2-NH 2 , 

(II) -CO-CH(NH 2 )-CH 2 -CH 2 -CH 2 -NH 2) 

(mm) -CO-CH(NH2)-CH r CH 2 -CH 2 -NH-CO-NH 2 , 
25 (nn) -CO-CH(NH 2 )-CH r CH r OH, or 

(4) -N(R 2 _ 14 ) 2 where R 2 _ 14 may be the same or different and is 

(a) CVCg alky I optionally substituted with 1 to 3 -OH or-OCH 3l 
40 (b) C)-C 6 alkylcarbonyl, 

(c) C 1 -C 6 alkoxycarbonyl, 

(d) C 6 -C 12 arylalkyl, 
(e) 

(f) -SO^C^-Cg alkyl, 

45 (g) CH 3 -C*-0-CO-0-C*-CH 2 - where * indicates that the marked carbon atoms are attached by a 

double bond to form a five member ring, and 

where R 2 . 2 is 

50 (A) -H, or 

(B) C r C 8 alkyl optionally substituted with 1 to 4 

(1) -F, 

(2) -CI, 

55 (3) -OR 2 _i 0 where R 2 . 10 is as defined above, 

(4) -N(R 2 _ 14 ) 2 where each R 2 -i4 may be the same or different and is as defined above, or 

R 2 _1 and R 2 . 2 are taken together with the attached nitrogen atom to form a heterocyclic ring selected from 
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(A) 1 -pyrrolidinyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 ^ is selected from 

(1 ) C^Cg alkyl optionally substituted with 1 to 3 -OH or -OCH 3 , 

(2) C,-C 6 alkenyl optionally substituted with 1 to 3 -OH or -OCH 3 , 

(3) C,-C 6 alkyicarbonyl, 

(4) C-j-C 6 alkoxycarbonyl, 

(5) C 6 -C 12 arylalkyl, 

(6) =0, 

(7) -OH, 

(8) -C=N, 

(9) -C0 2 R 2 ^ where R 2 _ 4 is 

(a) -H, 

(b) C r C 4 alkyl, 

(c) C 6 -C 12 aryl, 

(d) C 6 -C 12 aralkyl, 



(14) optionally substituted with 1 to 3 -F, -CI, -Br, -OH, -OCH 3 , -OCH 2 -f -N0 2 , C r C 3 alkyl, -NH 2 , - 
NHCH 3 , N(CH 3 ) 2 , -C0 2 R 2 ^ where R 2 _ 4 is as defined above, or 

(15) -(CH 2 ) n4 NR 2 ^R 2 „ 7 where 

R2-6 anc * ^2-7 are trie same or different and are C 1 -C 4 alkyl or may 
taken together with the attached nitrogen atom to form the heterocyclic ring -N*-(CH 2 ) n5 -R 2 _ B -(CH 2 ) n 6* 
where * indicates that the marked atoms are bonded together resulting in the formation of a ring, 
where n 4 is 0 to 3, n 5 is 1 to 5, n 6 is 0 to 3 and R 2 _ B is 

(a) -CH 2 -, 

(b) -O-, 

(c) -S-, or 

(d) -NR 2-4 where R 2 . 4 is as defined above, 

(B) 1 -piperdinyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 _ 3 is as defined above, 

(C) 1-morphoiinyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined above, 

(D) 1 -piperazinyl optionally substituted on carbon with 1 to 3 R Z -z where R 2 . 3 is as defined above and 
optionally substituted in the 4-position with R 2 . 5 where R 2 . 5 is 

(1 ) C^Ce alkyl optionally substituted with 1 to 3 -OH or -OCH 3 , 

(2) C r C 6 alkyicarbonyl, 

(3) C r C 6 alkoxycarbonyl, 

(4) C 6 -C 12 aryialkyl, 
(5) 

(6) -S0 2 -C r C 8 alkyl, 

(7) CH 3 -C*-0-CO-0-C*-CH 2 - where * indicates that the marked carbon atoms are attached by a dou- 
ble bond to form a five member ring, 

(E) 1-aziridinyl optionally substituted on carbon with 1 to 2 R 2 . 3 where R 2 . 3 is as defined above, 

(F) 1-azetidinyl optionally substituted on carbon with 1 to 3 R 2 _ 3 where R 2 . 3 is as defined above, 

(G) 1-hexamethyleneimino optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined 
above, 

(H) 1-pyrrohyl optionally substituted on carbon with 1 to 3 R 2 _ 3 where R 2 . 3 is as defined above, 

(I) 1-imidazolyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined above, 
(J) 1 -pyrazoyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined above, 

(K) 1 -pyrazoiidinyl optionally substituted on carbon with 1 to 3 R 2 „ 3 where R 2 . 3 is as defined above, 
(L) 1 ,2,3-triazolyl optionally substituted on carbon with 1 to 3 R 2 ^ where R 2 . 3 is as defined above, 
(M) 1 ,2,4-triazolyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined above, 
(N) 1-tetrazolyl optionally substituted on carbon with 1 to 3 R 2 . 3 where R 2 . 3 is as defined above, 



(10) 

(11) 
(12) 
(13) 



•NH 2 , 
•CI, 
■F, 
Br, 
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(O) 1 -thiomorpholinyl optionally substituted on carbon with 1 to 3 R 2 .3 where R 2 _ 3 is as defined above, 
(P) 1-thiazolidinyl optionally substituted on carbon with 1 to 3 R 2 ^ where R 2 _3 is as defined above, 



(Q) (R^./R^-O 



(R) (R^AR^) 



*2-3 

\ / < 



J? 

\ 



/ 



(S) (Fk/Rrc-3) 
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(V) (R 2 .,/R^) 

5 



10 



15 

(W) GWR 2 . : -7) 



20 



25 



30 

(X) (R^/R^) 



55 




(Y) (R 2 . s /R„-9) *2- •> 



45 



50 
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(Z) (R^/R^-IO) R2.3 




(AA) (R 2 .,/R 2 . r II) 



R2.5 K *2-9 N > 



and (CC)(R 3 .,/R 2 . = -I3) *i_3 



where R 2 _ 3 and R 2 . 5 are as defined above, and 
where R 2 _g is 

(A) -(CH 2 )n4 where n 4 is 1 to 3, 

(B) -CH 2 OCH 2 , 

(C) -CH 2 SCH 2 , 

(D) -CH2S02CH2, 

(E) -CH 2 S, 

(F) -CH 2 S0 2 , or 

(G) -CH 2 N(R 2 . 5 )CH 2 where R 2 . 5 is as defined above; 
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with the proviso that R 2 -i and R 2-2 cannot both be -H; 

where R^., is as defined for R 2 _.,, and may be the same as or different from R 2 _ 1t 

where R^ is as defined bar R 2 . 2 , and may be the same as or different from R 2 _ 2 , with the proviso that and 
R4.2 can not both be -H ; and 
where R 7 is 



(A) -H, 

(B) C r C 8 alkyl optionally substituted with 1 to 4 R 7-1 where R 7 _, is 



(1) -F,-CI, -Br, 

(2) C r C 4 alkyl, 

(3) -CF 3 , 
(4) 

(5) -OR 7 . 2 where R 7 . 2 is 



(a) -H. 

(b) C r C 4 alkyl, 

(c) phosphate, 

(d) sulfate, 

(e) -CO-R 7 _ 8 where R 7 _e is C1-C4 alkyl or C 6 -C 9 aralkyl, 

(f) -CO-NR^qR^t where R 7 _ 10 and R 7-11 are the same or different and are -H or C r C 3 alkyl, 

(g) sulfamate, 

(h) glucosyl, 

(i) galactosyl, 

(j) glucuronic acid, 
(k) maltosyl, 

(I) arabinosyl, 
(m) xylosyl, 

(n) -CO-CH(NH2)-H, 

(o) -CO-CH(NH2)-CH3, 

(p) -COCH(NH2)-CH(CH 3 ) 2 , 

(q) -CO-CH(NH2)-CH 2 -CH(CH 3 ) 2 , 

(r) -CO-CH(NH 2 )-CH(CH 3 )-CH r CH3, 

(s) -CO-CH(NH 2 )-CH2-OH 

(t) -CO-CH(NH 2 )-CH(OH)-CH 3 , 

(u) -CO-CH(NH2)-CH 2 -(|», 

(v) -CO-CH(NH 2 )-CH2-[p-phenyl]-OH, 

(w) -COCH(NH2)-CH 2 -[2-indolyl] 

(x) -CO-CH(NH 2 )-CH r SH, 

(y) -CO-CH(NH 2 )CH 2 -CH 2 -S-CH 3 , 

(z) -CO-C*H-NH-CH 2 -CH 2 -C*H 2 where * indicates that the marked carbon atoms are bonded 
together to form a heterocyclic ring, 

(aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 where * indicates that the marked carbon atoms are 

bonded together to form a heterocyclic ring, 

(bb) -CO-CH(NH2)-CH 2 -COOH, 

(cc) -CO-CH(NH 2 )-CH 2 -CONH 2 , 

(dd) -CO-CH(NH 2 )-CH 2 -CH r CCOH, 

(ee) -CO-CHfNH^-CH^CH^CONHj,, 

(ff) -CO-CH(NH 2 )-CH2-C*-NH-CH=N-C*H= where * indicates that the marked carbon atoms are 

bonded together to form a heterocyclic ring, 

(gg) -CO-CH(NH 2 )-CH 2 -CH2-CH 2 -NH-C(=NH)-NH 2 , 

(hh) -CO-CH(NH 2 )-CH 2 -CH2-CH 2 -CH 2 -NH 2 , 

(ii) -CO-CH(NH 2 )-CH 2 -CH2-CH(OH)-CH 2 -NH 2 , 

Qj) -CO-CH 2 -CH2-NH 2 , 

(kk) -CO-CH 2 -CH 2 -CH 2 -NH 2 , 

(II) -CO-CHfNH^-CH^CHg-CHz-NHs, 

(mm) -CO-CH (NH2)-CH r CH 2 -CH r NH-CO-N H 2 , 
(nn) -CO-CH(NH 2 )-CH 2 -CH r OH, 
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(6) -SR 7 . 2 where R 7 _ 2 is defined above, 

(7) -NHR 7 . 3 where R 7 . 3 is -H or C r C 4 alkyl, 

(8) -NR 7 _4R 7 _5 where R 7 _ 4 and R 7 . 5 are the same or different and are C r C 4 
alkyl or may taken together with the attached nitrogen atom to form 

5 

-N*-(CH 2 ) n1 -R 5 . 6 -(CI-l 2 ) n2 * wnere * indicates that the marked atoms are bonded together resulting in 
the formation of a ring, where n-} is 1 to 5, n 2 is 0 to 3 and R5_ 6 is 

(a) -CH 2 -, 
10 (b) -O, 

(c) -S-. 

(d) -NR 7 ^ where R 7 _g is 

(i) C r C 6 alkyl optionally substituted with 1 to 3 -OH or -OCH 3 , 
15 (ii) C r C 6 alkylcarbonyl, 

(iii) C|-C 6 alkoxycarbonyl, 

(iv) C 6 -C 12 arylalkyl, 
(v) 

(vi) -S0 2 -C r C 8 alkyl, 

20 (vii) CHa-O-O-CO-O-O-CH^ where * indicates that the marked carbon atoms are attached 

by a double bond to form a five member ring, 

(9) -(CH 2 ) n3 C0 2 R 7 _ 2 , where n 3 is 0 to 6 and R 7 . 2 is as defined above, 

(10) -(CH 2 ) n3 CON(R 7 _ 3 ) 2 where n 3 is as defined as above and where each R 7 . 3 may be the same 
25 or different and is defined above, 

(11) -(CH 2 ) n3 CONR 7-4 R 7 . 5 where n 3 , R 7 _4, R 7 . 5 are as defined above, 

(12) -(CH2) n1 OR 7 . 2 where R 7 . 2 and n<j are as defined above, 

(13) -(CH2) n iOCOR 7 _ 3 where R 7 . 3 and n 1 are as defined above, 

(14) -(CH2) n1 SR 7 . 2 where R 7 . 2 and n-j are as defined above, 
30 (15) -(CH2)niNHR 7 _ 3 where R 7 . 3 and n-, are as defined above, 

(16) -(CH 2 ) n1 NR 7 _ 4 R 7 _ 5 where R 7 ^, R 7 . 5 , and n-j are as defined above, 

(C) -(CH 2 ) n3 -<j> optionally substituted with 1 to 4 R 7 _., where R 7-1 and n 3 are as defined as above. 

(D) -(CH2)n3-pyridin-2-, 3- or 4-yl optionally substituted with 1 to 4 R 7 .-, where n 3 and R 7 _-, are as 
35 defined above, 

(E) -(CH 2 ) n3 -naphthalin-1- or 2-yl optionally substituted with 1 to 4 R 7 .-, where n 3 and R 7-1 are as 
defined above, 

(F) -(CH 2 ) n3 C0 2 R 7 . 2 where n 3 and R 7 . 3 are as defined above, 

(G) -(CH 2 ) n3 CON(R 7 _ 3 ) 2 where n 3 is as defined as above and where each R 7 . 3 may be the same or 
40 different and is as defined above, 

(H) -(CH 2 ) n3 CONR 7 _ 4 R 7 _ 5 where n 3 , R 7 . 4 and R 7 . 5 are as defined above, 

(I) -(CH 2 ) n3 S0 3 R 7 . 2 where n 3 and R 7 . 2 are as defined above, or 
(J) C 3 -C 7 cycloalkyl; or a pharmaceutically-acceptable salt thereof. 

45 2. A tricyclic amine of formula XXX as defined in claim 1 , with the exception of 6,7-dimethoxy-2,4-di(1-piperidinyl)-9H- 
pyrimido[4,5-b]indole and 6,7-dimethaxy-2,4-di(4-methyl-1-piperazinyl)-9H-pyrimido[4,5-b]indole. 

3. A tricyclic amine according to claim 2, where R 2 -i and R 2 . 2 are taken together with the attached nitrogen atom to 
form 1-pyrrolidinyl, 1-piperazinyl, 1-thiomorpholinyl or 4-methyipiperazin-1-yl. 



50 



4. A tricyclic amine according to claim 3, where R 2 . n and R 2 . 2 together are 1 -pyrrolidinyl and 1-piperazinyl. 



5. A tricyclic amine according to claim 2, where R^i and R 4 . 2 are taken together with the attached nitrogen atom to 
form 1-pyrrolidinyl, 1-piperazinyl, 1-thiomorpholinyl or 4-methylpiperazin-1-yl. 

55 

6. A tricyclic amine according to claim 5, where R^-, and R 4 _ 2 together are 1 -pyrrolidinyl and 1-piperazinyl. 

7. A tricyclic amine according to claim 2, where R 7 is -H, -CH 3 , phenyl, 2-(1-morpholinyl)ethyl or 2-(1-piperazi- 
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nyl)ethyl. 

8. A tricyclic amine according to claim 2, in the form of a salt with an acid selected from hydrochloric, hydrobromic, 
methanesulfonic, sulfuric, phosphoric, nitric, benzoic, citric, tartaric, fumaric and maleic acids, CH 3 -(CH 2 )o. 4 -COOH 
and HOOC-(CH 2 ) 0 ^COOH. 

9. A tricyclic amine according to claim 2, selected from 

5,6,7,8-tetrahydro-9-methyl-2 s 4-di-(1-pyrrolidinyI)-5H-pyrimido[4,5«b]indole, 
9-methyl-2,4-di-(1-pyrrolidinyl)-9H-pyrimadol[4,5-b]indole, 
5,6,7,8-tetrahydro-2,4-di-(1 -pyrrolidinyl)-1 H-pyrimido [4 ,5-b] indole, and 
5,6,7,8-tetrahydro-9-[2-(1-piperazinyl)ethyl]-2,4-di-(1-pyrrolidinyl)-5H-py 

Patentanspruche 

1. Verwendung eines tricyclischen heterocyclischen Amins der Formel: 




(XXX) 



worin bedeuten: 

Q -(CH 2 ) 3 _ 5 oder -CR 56 _ 1 =CR 56 _ 2 -CR5 S _3=CR5 6 ^ mit R 56 -i, R6-2> R 56-3 und R 56-4 gleich -H, -F, -CI, -Br, -OH, - 
OCH 3 , -OCH 2 -4>, -N0 2j C r C 3 -Aikyl, -NH 2 , -NHCH 3 , N(CH 3 ) 2 oder -C0 2 R 56 _ 5 , worin R 56 . 5 ist -H, C r C 4 -Alkyl, 
C 6 -C 12 -Aryl oder C 6 -C 12 -Aralky1, 

R 2-1 

(A) -H oder 

(B) C r C 8 -Alkyl, ggf. substituiert durch 1 bis 4 

(1) -F. 

(2) -CI, 

(3) -OR 2 . 10 , worin R 2 _-| 0 ist 

(a) -H, 

(b) C^-Alkyl, 

(c) Phosphat, 

(d) Sulfat, 

(e) -CO-R^^ mit R 2 . u gleich C r C 4 -Alkyl oder C 6 -C 9 -Aralkyl, 

(f) -CO-NR 2 . 12 NR 2 . 13 mit R 2 _i 2 und R 2 . 13 , die gleich oder verschieden sind, gleich -H oderC r C 3 - 
Alkyl, 

(g) Sulfamat, 

(h) Glucosyl, 

(i) Galactosyl, 

(J) Glucoronsaure, 
(k) Maltosyl, 
(I) Arabinosyl, 
(m) Xylosyl, 
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(n) -CO-CH(NH 2 )-H, 

(o) -CO-CH(NH 2 )-CH 3 . 

(p) -CO-CH(NH 2 )-CH(CH3) 2 

(q) -CO-CH(NH 2 )-CH 2 -CH(CH 3 ) 2 , 
5 (r) -COCH(NH2)-CH(CH3)-CH r CH3. 

(s) -CO-CHfNH^-CH^OH, 

(t) -CO-CH(NH 2 )-CH(OH)-CH 3 

(u)-CO-CH(NH 2 )-CHH>, 

(v) -CO-CH(NH2)-CH 2 .[p-Phenyl]-OH, 
10 (w) -CO-CH(NH 2 )-CH 2 -[2-lndolyl], 

(x) -CO-CH(NH2)-CH 2 -SH t 

(y) -CO-CHtNH^-CH^CH^S-CHa, 

(z) -CO-C*H-NH-CH 2 -CH 2 -C*H 2 , worin * anzeigt, daB die (damit) gekennzeichneten Kohlenstoff- 

atorne miteinander unter Bildung eines heterocyclischen Rings verbunden sind, 
15 (aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 , worin * anzeigt, daB die (damit) gekennzeichneten Koh- 

lenstoffatome miteinander unter Bildung eines heterocyclischen Rings verbunden sind, 

(bb) -CO-CH(NH 2 )-CH 2 -COOH, 

(cc) -COCH(NH2)-CH 2 -CONH 2 , 

(dd) -CO-CH(NH 2 )-CH r CH 2 -COOH, 
20 (ee) -CO-CHfNH^-CH^CHrCONHs, 

(ff) -CO-CH(NH 2 )-CH2-C*-NH-CH=N-C*H=, worin * anzeigt, daB die (damit) gekennzeichneten 

Kohlenstoffatome miteinander unter Bildung eines heterocyclischen Rings verbunden sind, 

(gg) -CO-CH(NH 2 )-CH2*CH 2 -CH 2 -NH-C(=NH)-NH 2s 

(hh) -CO-CH(NH 2 )-CH r CH 2 -CH 2 -CH 2 -NH 2 , 
25 (ii) -CO-CHfNH^-CH^CHa-CHfOHJ-CHg-NHg, 

(jj) -CO-CH^CH^NHz, 

(kk) -CO-CH 2 -CH 2 -CH2-NH 2 . 

(II) -CO-CH(NH 2 )-CH 2 -CH2-CH 2 -NH 2j 

(mm) -CO-CH(NH 2 )-CH 2 -CH 2 -CH 2 -NH-CO-NH 2 
30 (nn) -CO-CH(NH 2 )-CH2-CH2-OH oder 

(4) -N(R 2 _ 14 ) 2 , worin R 2 _i 4 gleich oder verschieden sein kann und bedeutet: 

(a) C-i-Cg-Alkyl, ggf. substuiert durch 1 bis 3 -OH oder-OCH 3 
35 (b) C r C 6 -Alky!carbonyl, 

(c) C r C 6 -Aikoxycarbonyl, 

(d) C 6 -C 12 -Arylalkyl, 
(e) 

(f) -SO^C^Cs-Alky! 

40 (g) CHs^-O-CO-O-C'-CH^, worin * anzeigt, daB die (damit) gekennzeichneten Kohlenstoff- 

atome iiber eine Doppelbindung unter Bildung eines 5^gliedrigen Rings aneinander gebunden 
sind, und 

R 2-2 

45 

(A) -H oder 

(B) C r C 8 -Alkyl, ggf. substituiert durch 1 bis 4 
(1)-F, 

50 (2) -CI, 

(3) -OR 2 _ 10 mit R 2 . 10 in der zuvor angegebenen Definition, 

(4) -N(R 2 . 14 ) 2 , worin die einzelnen Reste R 2 . 14 gleich oder verschieden sein konnen und obiger Defi- 
nition entsprechen, oder 

55 R 2 . t und R 2 . 2 zusammen mit dem Stickstoffatom, an dem sie hangen, einen heterocyclischen Ring, ausge- 

wahlt aus 

(A) 1-Pyrrolidinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 , wobei R 2-3 ausgewahlt ist aus: 
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(1) C r C 6 -Alkyl, ggf. substrtuiert mit 1 bis 3 -OH oder -OCH 3 , 

(2) C r C 6 -Alkenyl t ggf. substituiert mit 1 bis 3 -OH oder -OCH 3 , 

(3) C^Ce-Alkylcarbonyl 

(4) C r C 6 -Alkoxycarbonyl 

(5) C 6 -C 12 -Aralkyl, 

(6) =0, 

(7) -OH, 

(8) -C=N, 

(9) -C0 2 R 2 -* mit R 2 _ 4 gleich 

(a) -H, 

(b) C r C 4 -Alkyl, 

(c) C 6 -C 12 -Aryl, 

(d) Cs-C^-AraJkyi, 

(10) -NH 2 , 

(11) -CI, 

(12) -F. 

(13) -Br, 

(14) -4> ggf. substituiert durch 1 bis 3 -F, -CI, -Br, -OH, -OCH 3 , -OCH 2 -<J>, -N0 2 , ^-C^-Alky!, -NH 2 , - 
NHCH 3 , N(CH 3 ) 2 , -C0 2 R 2-4. mit R 2 _4 in derzuvor angegebenen Definition, oder 

(15) -(CH 2 ) n4 NR 2 . 6 R 2 _ 7 , wobei R 2 _g und R 2 . 7 gleich oder verschieden sind und C r C 4 -Alkyl bedeuten 
oder zusammen mit dem Stickstoffatom, an dem sie hangen, einen heterocyclischen Ring -N*- 
(CH^ns-R^-fCH^nQ*. wobei * anzeigt, daB die (damit) markierten Atome miteinander unter Ringbii- 
dung verbunden sind, wobei n 4 - 0 bis 3, n 5 - 1 bis 5, n 6 - 0 bis 3 und R 2 _e ist 

(a) -CH 2 -, 

(b) -O-, 

(c) -S- oder 

(d) -NR 2 ^ mit R 2 ^ in der zuvor angegebenen Definition; 

(B) 1 -Piperidinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 _ 3 in der oben angegebenen 
Definition; 

(C) 1-Morpholinyi, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 _ 3 mit R 2 . 3 in der zuvor angegebenen 
Definition; 

(D) 1-Piperazinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2-3 in der zuvor angegebenen 
Definition und ggf. substituiert in 4-Stellung durch R 2 . 5 mit R 2 _ 5 gleich 

(1) C r C 6 -AlkyI, ggf. substituiert durch 1 bis 3 -OH oder -OCH 3 , 

(2) CT-Ce-Al^lcarbonyl, 

(3) C 1 -C 6 -Alkoxycarbonyl, 

(4) C 6 -C 12 -Arylaikyl, 
(5) 

(6) -SO^^Ce-Alkyl, 

(7) CH 3 -C*-O-C0-O-C*-CH 2 -, worin * anzeigt, da(3 die (damit) markierten Kchienstoffatome miteinan- 
der uber eine Doppelbindung unter Bildung eines 5-gliedrigen Rings verbunden sind; 

(E) 1-Aziridinyl, ggf. substituiert am Kohlenstoff durch 1 bis 2 R 2 -3 mit R 2 . 3 in derzuvor angegebenen Defi- 
nition; 

(F) 1-Azetidinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 . 3 in derzuvor angegebenen Defi- 
nition; 

(G) 1-Hexamethylenimino, ggf. substrtuiert am Kohlenstoff durch 1 bis 3 R 2 ^ mit R 2 . 3 in derzuvor ange- 
gebenen Definition; 

(H) 1-PyrrolyI, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 . 3 in der zuvor angegebenen Defi- 
nition; 

(I) 1 -Imidazolyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 _3 in der zuvor angegebenen Defi- 
nition; 

(J) 1-Pyrazoyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 „ 3 in der zuvor angegebenen Defi- 
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nition; 

(K) 1-Pyrazofidinyl, ggt substituiert am Kohlenstoff durch 1 bis 3 R 2 -3 mit R 2 . 3 in der zuvor angegebenen 
Definition; 

(L) 1,2,3-Triazolyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 . 3 in der zuvor angegebenen 
Definition; 

(M) 1 ,2,4-Triazolyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 _3 mit R 2 _ 3 in der zuvor angegebenen 
Definition; 

(N) 1 -Tetrazolyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 _3 mit R 2 _3 in der zuvor angegebenen Defi- 
nition; 

(O) 1-Thiomorpholinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 _ 3 mit R 2 . 3 in derzuvor angegebe- 
nen Definition; 

(P) 1-Thiazofidinyl, ggf. substituiert am Kohlenstoff durch 1 bis 3 R 2 . 3 mit R 2 . 3 in der zuvor angegebenen 
Definition; 



(Q) (R;.,/R;.=-l) 



*2-3 




(R)(R 2 . ? /R M -2) 




«2-3 
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(S) (R : .,/R : .:-3) 




<U) (RnKz.z'S) 



< V >(R 2 .,/R^-6) 



(W) (R^/R^) 
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(Y) (R ; ../R : r9) 




(A.A) (R w /R«-H) 



"2-3 



(BB) (R : .,/%-.-^> 



/-k , 

182 5 ~\ \/ 



und (CO (R,. t /R..-i3) 



ft, s W *2-S> N_> 



worin R 2 _ 3 und R 2 . 5 den zuvor angegebenen Definitionen entsprechen, und 
worin R 2 ^ ist 



(A) -(CH 2 )n4 mit n 4 = 1 bis 3 

(B) -CH 2 OCH 2 , 
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(C) -CH 2 SCH 2 , 

(D) -CH 2 S0 2 CH 2 , 

(E) -CH 2 S, 

(F) -CH2S0 2 oder 

(G) -CH 2 N(R 2 _ 5 )CH 2 mit R 2 . 5 in der zuvor angegebenen Definition; 
wobei gift, daB nicht beide Reste R^ und R 2 . 2 gleichzeitig -H darstellen; 

wobei R^ der Definition von R 2-1 entspricht und denselben Rest wie R 2 _-| darstellen oder von diesem ver- 
schieden sein kann, 

worin R 4 _ 2 der Definition von R 2 _ 2 entspricht und denselben Rest wie R 2 . 2 bedeuten oder von diesem ver- 
schieden sein kann, wobei gilt, daB R 4-1 und R 4 . 2 nicht gleichzeitig fur -H stehen konnen; und 

R 7 



(A) -H, 

(B) C r C 8 -Alkyl, ggf. substrtuiert durch 1 bis 4 R 7-1 mit R 7 .-j gieich 



(1) -F,-CI, -Br, 

(2) C r C 4 -Alkyl, 

(3) -CF 3 , 
(4) 

(5) -OR 7 . 2 , worin R 7 . 2 ist 



(a) -H, 

(b) C r C 4 -Alkyl, 

(c) Phosphat, 

(d) Sulfat, 

(e) -CO-R 7 _8, worin R 7 . 8 ist C r C 4 -Alkyl oder C 6 -C 9 -Aralkyl, 

(f) -CO-NR^oRy.-,-,, worin R 7 . 10 und R 7 . 11f die gieich oder verschieden sind, -H oder C r C 3 - 
Alkyl bedeuten, 

(g) Sulfamat, 

(h) Glucosyl, 

(i) Galactosyl, 

(j) Glucoronsaure, 

(k) Maltosyl, 

(I) Arabinosyl, 

(m) Xyiosyl, 

(n) -CO-CH(NH2)-H, 

(o) -CO-CH(NH2)-CH 3 , 

(p) -CO-CH(NH2)-CH(CH 3 ) 2t 

(q) -CO.CH(NH2)-CH 2 -CH(CH 3 ) 2 , 

(r) -CO-CHCNH^-CH^HaJ-CHg-CHa, 

(s) -CO-CH(NH2)-CH 2 -OH, 

(t) -CO-CH(NH 2 )-CH(OH)-CH 3t 

(u) -CO-CH(NH2)-CH 2 -<|>, 

(v) -CO-CH(NH2)-CH 2 -^-Phenyl]-OH, 

(w) -CO-CHfNH^-CH^-lndolyl], 

(x) -COCH(NH2)-CH 2 -SH. 

(y) -COCHtNH^-CHg-CH^S-CHa, 

(z) -CO-C*H-NH-CH 2 -CH 2 -C*H 2 , worin * anzeigt, daB die (damit) gekennzeichneten Kohlen- 
stofffatome miteinander unter Bildung eines heterocyclischen Rings verbunden sind, 
(aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 , worin * anzeigt, daB die (damit) gekennzeichneten 
Kohlenstoffatome miteinander unter Bildung eines heterocyclischen Rings verbunden sind, 
(bb) -CO-CH(NH 2 )-CH 2 -COOH, 
(cc) -COCH(NH2)-CH 2 -CONH 2 , 
(dd) -CO-CH(NH 2 )-CH r CH 2 -COOH, 
(ee) -CO-CH(NH 2 )-CH r CH 2 -CONH 2 , 

(ff) -CO-CH(NH 2 )-CH 2 -C*-NH-CH=N-C*H=, worin * anzeigt, daB die (damit) gekennzeichne- 
ten Kohlenstoffatome miteinander unter Bildung eines heterocyclischen Rings verbunden 
sind, 
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(gg) -CO-CH(NH2)-CH 2 -CH2-CH 2 -NH-C(=NH)-NH 2 , 

(hh) .CO-CH(NH2)-CH 2 -CH 2 -CH 2 -CH r NH2» 

(ii) -CO-CHCNH^-CHg-CH^CHCOH^CHg-NHa, 

Qj) -CO-CH 2 -CH 2 -NH 2 , 

(kk) -CO-CH 2 -CH 2 -CH 2 -NH 2 , 

(II) .CO-CH(NH 2 )«CH 2 -CH 2 .CH 2 -NH 2l 

(mm) -CO-CH(NH 2 )-CH 2 -CH 2 -CH r NH-CO-NH 2 

(nn) -CO-CH(NH 2 )-CH 2 -CH 2 -OH oder 

(6) -SR 7 . 2 mit R 7 . 2 in derzuvor angegebenen Definition, 

(7) -NHR7.3 mit R 7 . 3 gieich -H oder C r C 4 -Alkyl. 

(8) -NR 7 ^Rt- 5 , worin R 7 . 4 und R 7 . 5 , die gieich oder verschieden sind, fur C r C 4 -Alkyl stehen oder 
zusammen mit dem Stickstoffatom, an dem sie hangen, -N*-(CH 2 ) nr R 5-6 -(CH) n2 , wobei * 
anzeigt, daf3 die (damit) markierten Atome miteinander unter Ringbildung verbunden sind, wobei 
n-| = 1 bis 5,^-0 bis 3 und R5.6 ist 

(a) -CH2-, 

(b) -O-. 

(c) -S-, 

(d) -NR7.9 mit R 7 _9 gieich 

(i) C 1 -C 6 -Alkyl, ggf. substituiert mit 1 bis 3 -OH oder -OCH 3 , 

(ii) CT-Cg-Alkylcarbonyl, 

(iii) C r C 6 -Alkoxycarbonyl 

(iv) C6-C 12 -Arylalkyl, 
(v) 

(vi) -SO r C r C 8 -Alkyl, 

(vii) CH 3 -C*-0-CO-0-C*-CH 2 -, worin * anzeigt, daB die (damit) markierten Kohlenstoff- 
atome uber eine Doppelbindung unter Bildung eines 5-gliedrigen Rings miteinander ver- 
bunden sind, 

(9) -(CH 2 )n3C0 2 R 2 . 7 mit n 3 = 0 bis 6 und R 7 . 2 in der zuvor angegebenen Definition, 

(10) -(CH 2 ) n3 CON(R 7 ^) 2 mit n 3 in der zuvor angegebenen Definition, wobei die einzelnen Reste 
R 7 . 3 gieich oder verschieden sein konnen und unter die obige Definition fallen, 

(11) -(CH 2 ) n3 CONR 7 ^R 7 ^ mit n 3 , R 7 ^ und R 7 . 5 in der zuvor angegebenen Definition, 

(12) -(CH 2 ) n1 OR 7 . 2 mit R 7 . 2 und n 1 in derzuvor angegebenen Definition, 

(13) -(CH2) n1 OCOR 7 . 3 mit R 7 _ 3 und in derzuvor angegebenen Definition, 

(14) -(CH 2 )n 1 SR 7 . 2 mit R 7 . 2 und n 1 in derzuvor angegebenen Definition, 

(15) -(CH^niNHR^s mit R 7 . 3 und n-t in derzuvor angegebenen Definition, 

(16) -(CH 2 ) n1 NR 7 _ 4 R 7 . 5 mit R 7 _ 4 , R 7 . 5 und n 1 in der zuvor angegebenen Definition, 

(C) -(CH^n^, ggf. substituiert durch 1 bis 4 R 7-1 mit R 7 .-, und n 3 in derzuvor angegebenen Definition, 

(D) -(CH^ns-Pyridin-a-, -3- oder -4-yl, ggf. substituiert durch 1 bis 4 R 7 .-| mit n 3 und R 7 .-} in der zuvor ange- 
gebenen Definition, 

(E) -(CH 2 ) n3 -Naphthalin-1- oder-2-yl, ggf. substituiert durch 1 bis4R 7 . 1 mrt^undR^ in derzuvor ange- 
gebenen Definition, 

(F) -(CH 2 ) n3 C0 2 R 7 . 2 mit n 3 und R 7 . 2 in der zuvor angegebenen Definition, 

(G) -(CH 2 ) n3 CON(R 7 . 3 ) 2 mit n 3 in der zuvor angegebenen Definition, wobei die einzelnen Reste R 7 . 3 
gieich oder verschieden sein konnen und unter die zuvor angegebene Definition fallen, 

(H) -(CH2) n3 CONR 7 ^R 7 „ 5 mit n 3 , R 7 ^ und R 7 _s in derzuvor angegebenen Definition, 

(I) -(CH 2 ) n3 S0 3 R 7 _ 2 mit n 3 und R 7 . 2 in derzuvor angegebenen Definition, oder 
(J) C 3 -C 7 -Cycloalkyl, 

oder eines pharmazeutisch akzeptablen Salzes hiervon zur Herstellung eines Medikaments zur Verwen- 
dung bei der BehandlungAferhinderung von Wirbelsaulenverletzungen, milden und/oder maBigen bis 
schweren Kopfverletzungen, subarachnoidaler Blutung und anschiieBendem ischamischem (thromboem- 
bolischem) Schlaganfall, Asthma und verminderter SchleimbildungAsekretion in der Lunge, Muskeldystro- 
phie, Adriamycin-Herztoxizitat, Parkinsonismus, Alzheimer'scher Krankheit, sonstiger degenerative r 
neurologischer Storungen, multiple r Sklerose, Organschadigung wahrend der Reperfusion nach einer 



26 



EP 0 633 886 B1 



Transplantation, HauttransplantatabstoBung, hamorrhagischem, traumatischem und septischem Schock 
und Affektionen, z.B. schweren Verbrennungen, ARDS, entzundlichen Erkrankungen, wie Knochenent- 
zundung oder primar chronischer Polyarthritis, nephrotischem Syndrom (immunologisch), systemischem 
Lupus Erythematosis, allergischen Reaktionen, Diabetes, Atherosklerose, Entzundungen (dermatologi- 

5 sche, entzundungshemmende und Antipsoriasis-Mittel), Emphysem, Krebs (begrenzt eine Metastasie- 

rung, begrenzt ein Tumorwachstum), (streBinduzierten) Geschwuren, ulceroser Colitis, Morbus Crohn, 
Herzinfarkten, allergischen Reaktionen auf Arzneimittel, Ischamie nach einer Wiederbelebung, oder 
Migranekopfschmerzen, oder in der Augenheilkunde, beispielsweise zur Behandiung diabetischer Retino- 
pathie, aftersbedingter Macularathrophie, Katarakten und Glaukam, lichtinduzierter Netzhautschadigung 

io und in bei der Augenchirurgie verwendeten Spiilungen, bei der Behandiung subarachnoidal Blutungen 

und anschlieBendem HirngefaBspasmus, globaler, cerebraler Ischamie, und bei der Verhinderung einer 
postischamischen Hirnschadigung, von Hirntumor (nervenschutzend), Bell-Lahmung, oder sonstigen 
degenerativen neurologischen Storungen, Lebernekrose (beispielsweise aufgrund einer Virushepatitis), 
Strahienschadigung (beispielsweise wahrend einer Strahlenbehandlung oder aufgrund einer zufalligen 

75 Strahleneinwirkung), Herzschadigung nach Myocardischamie, einer Leibesfruchstrangulierung vor der 

Geburt und Leibesfruchthypoxiesyndrom, solcher Augenstorungen, wie Uveitis und Sehnervenentzun- 
dung und ischamischem Darm-Syndrom, Schadigung nach Herz-Lungen-Wiederbelebung, neurologi- 
scher oder cardiovaskularer Chirurgie und aufgrund von Herzinfarkten, oder einer Augenschadigung nach 
augenchirurgischen MaBnahmen (beispielsweise Starchirurgie). 

20 

2. Tricyclisches Amin der Formel XXX gemaB der Definition in Anspruch 1, ausgenommen 6,7-Dimethoxy-2,4-di(1- 
piperidinyl)-9H-pyrimido[4,5-b]indol und 6,7-Dimethoxy-2,4-di(4-methyl-1-piperazinyl)-9H-pyrimido[4,5-b]indol. 

3. Tricyclisches Amin nach Anspruch 2, wobei R 2 _i und R 2 . 2 zusammen mit dem Stickstoffatom, an dem sie hangen, 
25 1 -Pyrrolidinyl, 1 -Piperazinyl, 1 -Thiomorpholinyl oder 4-Methylpiperazin-1 -yl bilden. 

4. Tricyclisches Amin nach Anspruch 3, wobei R 2 _f und R 2 . 2 zusammen 1 -Pyrrolidinyl und 1 -Piperazinyl darstellen. 

5. Tricyclisches Amin nach Anspruch 2, wobei R^ und R4_ 2 zusammen mit dem Stickstoffatom, an dem sie hangen, 
30 1 -Pyrrolidinyl, 1 -Piperazinyl, 1 -Thiomorpholinyl oder 4-Methylpiperazin-1 -yl bilden. 

6. Tricyclisches Amin nach Anspruch 5, wobei R 4-1 und R 4 . 2 zusammen 1 -Pyrrolidinyl und 1 -Piperazinyl darstellen. 

7. Tricyclisches Amin nach Anspruch 2, wobei R 7 fur -H, -CH 3 , Phenyl, 2-(1-MorphoIinyl)ethyl oder 2-(1-Piperazi- 
35 nyi)ethyl stent. 

8. Tricyclisches Amin nach Anspruch 2 in Form eines Salzes mit einer Saure, ausgewahrt aus Chlorwasserstoff-, 
Bromwasserstoff-, Methansutfon-, Schwefeh Phosphor-, Salpeter-, Benzoe-, Citronen-, Wein-, Fumar- und Mal- 
einsaure, CH 3 -(CH 2 )o- 4 -COOH und HOOC-JCH^-COOH. 

40 

9. Tricyclisches Amin nach Anspruch 2, ausgewahlt aus 5,6,7,8-Tetrahydro-9-methyl-2,4-di-(1-pyrrolidinyl)-5H-pyri- 
mido[4,5-b]indol, 9-Methyl-2,4-di-(1 -pyrrolidinyl)-9H-pyrimido[4,5-b]indol, 5,6,7,8-Tetrahydro-2,4-di(1 -pyrrolidinyl)- 
1H-pyrimido[4,5-b]indoi und 5,6,7,8-Tetrahydro-9-[2-(1-piperazinyl)ethyl]-2,4-di-(1-pyrrolidinyl)-5H-pyrirnido[4,5- 
b]indol. 

45 

Revendi cations 

1. Utilisation d'un compose pour la production d'un medicament destine a §tre utilise dans le traitement/la prevention 
d'un traumatisme rachidien, d'une lesion cerebrate faible et/ou moyenne a grave, d'une hemorragie sous-arachnoi- 

50 dienne et d'un ictus ischemique subsequent (thrombo-embolique), de Tasthme et de la reduction de la forma- 

tion/secretion de mucus dans les poumons, de la dystrophie musculaire, de la toxicite cardiaque induite par 
I'ad riamy cine, de la maladie de Parkinson, de lamaladie d'Alzheimer, d'autres troubles neuroiogiques degenerates, 
de la sclerose en plaques, d'une alteration d'organes au cours cTune rep erf us ion apres transplantation, d'un rejet 
de greffe cutanee, de chocs hemorragiques, traumatiques et septiques et d'etats tels que des brQIures graves, le 

55 syndrome de detresse respiratoire de i'adulte (ARDS), de maladies inflammatoires telles que I'osteoarthrite ou 

I'arthrrte rhumatoide, du syndrome nephrotique (immunologique), du lupus erythemateux dissemine, de reactions 
allergiques, du diabete, de I'atherosclerose, de I 1 inflammation (agents dermatologiques anti-inflammatoires et anti- 
psoriasiques), de I'emphyseme, d'un cancer (metastase limite, croissance de tumeur limite), d'ulceres (indurts par 
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un stress), de la colrte ulcerative, de la maladie de Crohn, des infarctus du myocarde, de reactions allergiques a 
des medicaments, de I'ischemie apres reanimation ou des cephalees de la migraine, ou en ophtalmologie, par 
exemple dans le traitement de la retinopathie diabetique, de la degenerescence maculaire lies a Cage, des cata- 
ractes et du glaucome, d'une alteration retinienne induite par la lumiere, et dans des melanges d'irrigation utilises 
5 en chirurgie oculaire, dans le traitement de Phemorragie sous-arachnoidienne et du vasospasme cerebral subse- 

quent, de I'ischemie cerebrale globale et dans la prevention d'une alteration cerebrale post-ischemique, d'une 
tumeur cerebrale (effet neuro-protecteur), de la paralysie de Bell, d'autres troubles neurologiques degeneratifs, 
d'une necrose hepatique (faisant par exemple suite a une hepatite virale), d'une alteration parun rayonnement (par 
exemple au cours d'un traitement par irradiation ou par une exposition accidentelle a un rayonnement), d'une alte- 
rs ration myocardique apres une ischemic myocardique, de la strangulation du nourrisson avant la naissance et du 
syndrome hypoxique du nourrisson, de troubles ophtalmiques tels que I'uveite et la nevrite optique et du syndrome 
du colon ischemique, d'une alteration apres une reanimation cardiopuimonaire, une intervention chirurgicale neu- 
rologique ou cardio-vasculaire et un infarctus cardiaque, ou d'une alteration oculaire apres une intervention chirur- 
gicale ophtalmique (par exemple une intervention chirurgicale pour le traitement de la cataracte), dans laquelle le 
15 compose est une amine heterocyclique tricyciique de formule 



20 



25 




(XXX) 



30 dans laquelle Q represente un groupe -(CH 2 )3- 5 ou -CRs^ = CR 56 _ 2 - CR 56 . 3 = CR 56 _ 4 et dans laquelle R 5 e-i, R56- 

2 , R 56 - 3 et R 56 - 4 representent des groupes -H, -F, -CI, -Br, -OH, -OCH 3 , -OCH 2 -4i, -N0 2 , alkyle en C 1 a C 3 , -NH 2 , 
-NHCH 3 , N(CH3) 2 ou -C0 2 R 56 - 5 dans lequel Rsg-s represente -H, un groupe alkyle en C, a C 4 , aryle en C 6 a C 12 
ou aralkyle en C 6 a C 12 . 

35 R 2-1 represente 

(A) -H, ou 

(B) un groupe alkyle en C-, a C B facultativement substitue avec 1 a 4 groupes 

40 (1J-R 

(2) -CI, 

(3) -OR 2 _i 0 dans lequel R 2 .i 0 represente un groupe 

(a) -H 

45 (b) alkyle en C, a C 4 

(c) phosphate 

(d) sulfate 

(e) -C0-R2-11 dans lequel represente un groupe alkyle en C-j a C 4 ou aralkyle en C 6 a C 9 , 

(f) -CO-NR 2 . 12 R 2 . 13 ou R 2 . 12 et R 2 . 13 sont identiques ou differents et representent -H ou des 
so groupes alkyle en C n a C 3 , 

(g) sulfa mate 

(h) glucosyle 

(i) galactosyl 

(j) acide glucoronique 
55 (k) maltosyle 

(I) arabinosyle 
(m) xylosyle 
(n)-CO-CH(NH 2 )-H, 
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(o) -CO-CH(NH2)-CH 3 , 

(p) -CO-CH(NH2)-CH(CH 3 ) 2 , 

(q) -COCH(NH2)-CH 2 CH(CH3)2, 

(r) -CO-CH (NH 2 )-CH(CH 3 )-CH r CH 3 , 
5 (s) -CO-CH (NH 2 )-CH r OH 

(t) -CO-CH(NH2)-CH(OH)-CH 3 , 

(u) -CO-CHfNH^-CHH), 

(v) -CO-CH (NH 2 )-CH2-[p-phenyl]-OH f 

(w) -CO-CH(NH2)-CH 2 -[2-indolyl] 
10 (x) -CO-CH(NH 2 )-CH2-SH, 

(y) -CO-CH(NH 2 )-CH2-CH 2 -S-CH 3 , 

(z) -CO-C*H-NH-CH 2 -CH 2 -C*H 2 

dans lequel ie signe * indique que les atomes de carbone marques sont lies Tun a I'autre pour for- 
mer un noyau heterocyclique, 

15 (aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 dans lequel le signe * indique que les atomes de carbone 

marques sont lies Tun a I'autre pour former un noyau heterocyclique, 

(bb) -CO-CH(NH2)-CH 2 -COOH, 

(cc) -CO-CH (NH 2 )-CH r CONH 2 , 

(dd) -CO-CH(NH 2 )-CH 2 -CH r COOH, 
20 (ee) -CO-CH(N H^-CHz-CHs-CON H 2 , 

(ff) -COCH(NH2)-CH 2 -C*-NH-CH=N-C*H= 

dans lequel le signe * indique que les atomes de carbone marques sont lies I'un a Tautre pour for- 
mer un noyau heterocyclique, 

(gg) -CO-CH(NH2)-CH 2 -CH r CH 2 -NH-C(=NH)-NH 2 , 
25 (hh) -CO-CH-(NH 2 )-CH 2 -CH 2 -CH 2 -CH 2 -NH 2 , 

(ii) -CO-CH(NH 2 )-CH 2 -CH2-CH(OH)-CH 2 -NH 2 , 

(jj) -CO-CH 2 -CH2-NH 2 , 

(kk) -CO-CH r CH 2 -CH 2 -NH 2 , 

(II) -CO-CH(NH 2 )-CH 2 -CH2-CH 2 -NH 2 , 
30 (mm) -CO-CH(NH 2 )-CH r CH 2 -CH 2 -NH-CO-NH 2 , 

(nn) -CO-CH(NH2)-CH 2 -CH2-OH, ou 

(4) -N(R 2 _ 14 ) 2 dans iequei les groupes R 2 . 14 peuvent etre identiques ou drffe rents et represented un 
groupe 

35 

(a) alkyle en C 1 a C 6 facultative me nt substitue avec 1 a 3 groupes -OH ou -OCH 3) 

(b) (alkyle en C-, a C 6 ) carbonyle 

(c) (alkoxy en C 1 a C 6 ) carbonyle 

(d) (aryle en C$ a C12) alkyle 
40 (e) * 

(f) -S0 2 -(alkyle en Cj a C 8 ) 

(g) CH 3 -C*-0-CO-0-C*-CH 2 - dans lequel le signe * indique que les atomes de carbone marques 
sont fixes par une double liaison pour former un noyau pentagonal, et 

45 R 2 _ 2 represente un groupe 

(A) -H , ou 

(B) alkyle en C-j a C 8 facultativement substitue avec 1 a 4 groupes 

50 (1)-R 

(2) -CI, 

(3) -OR 2 . 10 dans lequel R 2 .-jo repond a la definition precitee, 

(4) -N(R 2 _ 14 ) 2 dans lequel les groupes R 2 . 14 peuvent etre identiques ou differents et repondent cha- 
cun a la definition precitee, ou 
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R 2 _i et R 2 _ 2 sont pris conjointement avec I'atome d'azote auquel ils sont fixes pour former un noyau heterocy- 
clique choisi entre des noyaux 
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(A) 1 -pyrrolidine facultativement substitute sur le carbone avec 1 a 3 groupes R 2 . 3> les groupes R 2 . 3 etant 
choisis entre des groupes 

(1 )alkyle en a C 6 facurtativement substitue avec 1 a 3 substituants -OH ou -OCH 3 
5 (2)alcenyle en a C 6 facultativement substitue avec 1 a 3 substituants -OH ou -OCH 3 

(3) (alkyle en C-j a C 6 ) carbonyle 

(4) (alkoxy en^a C 6 ) carbonyle 

(5) (aryle en C 6 a C 12 ) alkyle 

(6) = 0 

10 (7) -OH 

(8) -C=N, 

(9) -C0 2 R 2 -4 dans lequel R 2 _4 represente un groupe 

(a) -H 

15 (b) alkyle en C 1 a C 4 

(c) aryle en C 6 a C 12 

(d) aralkyle en C 6 a C 12 

(1 0) -NH 2 
20 (11) -CI 

(12) -F 

(13) -Br 

(14) -4> facultativement substitue avec 1 a 3 substituants -F, -CI, -Br, -OH, -OCH 3 , -OCH z -$, -N0 2 , alk- 
yle en C-| a C 3 , -NH 2 , -NHCH 3 , N(CH 3 ) 2 , -C0 2 R 2 ^ dans lequel R 2 _ 4 repond a la definition precitee, ou 

25 (15) -(CH 2 ) n4 NR 2 _ 6 R 2 . 7 dans lequel R 2 ^ et R 2 _7 sont identiques ou drfferents et represented des 

groupes alkyle en C-j a C 4 , ou bien peuvent Stre repris conjointement avec I'atome d'azote auquel ils 
sont fixes pour former le noyau heterocyciique -^-(CH^ns-R^-tCH^e'dans lequel ie signe * indi- 
que que les atomes marques sont lies Tun a P autre avec pour resuitat la formation d'un noyau, n 4 
ayant une valeur de 0 a 3, n 5 ayant une valeur de 1 a 5, n 6 ayant une valeur de 0 a 3 et R 2 _a represen- 

30 tant un groupe 

(a) -CH 2 -, 

(b) -O-, 

(c) -S-, ou 

35 (d) -NR 2-4 dans lequel R 2>4 repond a la definition precitee, 

(B) 1 -pipe rid inyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 . 3> les groupes R 2 . 3 
repondant a la definition precitee 

(C) 1-morpholinyle facultativement substitue sur le carbone avec 1 a 3 substKuants R 2 -3, les groupes R 2 . 
40 3 repondant a ia definition precitee 

(D) 1 -piperazinyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 . 3 , les groupes R 2 . 3 
repondant a la definition precitee, et facultativement substitues en position 4 avec un groupe R 2 _ 5 , le 
groupe R 2 . 5 representant un groupe 

45 (1 ) alkyle en C, a C 6 facultativement substitue avec 1 a 3 substituants -OH ou -OCH 3 

(2) (alkyle en a C 6 ) carbonyle 

(3) (alkoxy en C 1 a C 6 ) carbonyle 

(4) (aryle en a Ci 2 ) alkyle 

(5) -4 

so (6) -S0 2 -(alkyle en a C 8 ) 

(7) CHs^-O-CO-O-C'-CH^ dans lequel le signe * indique que les atomes de carbone marques sont 
fixes a une double liaison pour former un noyau pentagonal, 

(E) 1-aziridinyle facultativement substitue sur le carbone avec 1 ou 2 substituants R 2 . 3 , les groupes R 2 . 3 
55 repondant a la definition precitee, 

(F) 1 -azetidinyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 . 3 , les groupes R 2 . 3 
repondant a la definition precitee, 

(G) 1-hexamethyleneimino facultativement substitue sur le carbone avec 1 a 3 substituants a R 2 . 3 , les 



30 



EP 0 633 886 B1 



groupes R 2 . 3 repondant a la definrtion precitee, 

(H) 1-pyrrolyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 ^, Iss groupes R R 2 „ 3 
repondant a la definition precitee, 

(I) 1-imidazolyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 _ 3 , les groupes R 2 . 3 
repondant a la definition precitee, 

(J) 1-pyrazoyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 .3, les groupes R 2 . 3 
repondant a la definition precitee, 

(K) 1-pyrazolidinyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 _ 3 , les groupes R 2 . 
3 repondant a la definition precitee, 

(L) 1, 2, 3-triazolyle facultativement substitue sur le carbone avec 1 a 3 substituants a R 2 _ 3 , les groupes 
R 2 . 3 repondant a la definition precitee, 

(M) 1 , 2, 4-triazolyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 . 3 , les groupes R 2 . 
3 repondant a la definition precitee 

(N) 1 -tetrazolyle facultativement substitue sur le carbone avec 1 a 3 substituants R 2 . 3 , les groupes R 2 . 3 
repondant a la definition precitee, 

(O) 1-thiomorpholinyle facultative merit substitue sur le carbone avec 1 a 3 substituants R 2 . 3 , les groupes 
R2-3 repondant a la definition precitee, 

(P) 1-thiazolidinyle facultativement substitue sur le carbone avec 1 a 3 substituants R^ les groupes R 2 . 
3 repondant a la definrtion precitee, 
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(C» (R^ffiar I) *2-3 



(R) (R^/R^-2) 



(S) (R,./R:.r3) 




(T)(R : .,/R^) *20 



(U) (R ; .,/R„-5) 
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(V) (R,. 1 /R.. r 6) 



•4-5 



(W)(R tl /R,.,-7) »2.3 



(Y) (R^,/R, r 9) 
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(Z) (R.VRw-lO) 




(AA)(R s .,/R M -ll) 



(BB)(R S .,/R M -I2) R2-3 



(CC) (R,.,/R,,-I3) *2-3 



dans lesquels R 2 _3 et R 2 . 5 repondent aux definitions precitees, et 
.9 rep resent e un groupe 
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(A) -(CH 2 ) n4 dans lequel n 4 a une valeur de 1 a 3 

(B) -CH 2 OCH 2 , 

(C) -CH 2 SCH 2 , 

(D) -CH 2 S0 2 CH 2 , 

(E) -CH 2 S, 

(F) -CH 2 S0 2 , ou 

(G) -CH 2 N(R 2 . 5 )CH 2 

dans lequel R 2 _ 5 repond a la definition precitee ; sous reserve que R 2 .-| et R 2 . 2 ne puissent representer Tun 
et rautre -H ; 

R4.1 repond a la definition mentionnee pour R 2 .i, et peut §tre identique a ou different de R 2 _-j, 

R 4 _ 2 repond a la definition mentionnee pour R 2 _ 2 , et peut etre identique a ou different de R 2 _ 2> sous reserve 

que R 4 _., et R 4 _ 2 ne puissent representer Tun et I'autre -H ; 

R7 represente un groupe 

(A) -H 

(B) alkyle en C-, a C 8 facuftativement substitue avec 1 a 4 substituants Ry.-j, R 7 .-| representant un groupe 

(1 ) -F, -CI, -Br, 

(2) alkyle en C-, a C 4 

(3) -CF 3 
(4) 

(5) -OR 7 . 2 dans lequel R 7 . 2 represente un groupe 

(a) -H 

(b) alkyle en C-, a C 4 

(c) phosphate 

(d) sulfate 

(e) -CO-R7_e dans lequel R7.8 represente un groupe alkyle en C-j a C 4 ou aralkyle en Cq a C9 

(f) -CO-NRy.-ioRy.T! dans lequel R 7 . 10 et Ry.^ sont identiques ou differents et represente nt -H ou 
des groupes alkyle en C-j a C 3 , 

(g) sulfamate 

(h) glucosyle, 

(i) galactosyle, 

(j) acide glucuronique 

(k) maltosyle 

(I) arabinosyle 

(m) xylosyle 

(n) -CO-CH(NH2)-H, 

(o) -COCH(NH2)-CH 3 , 

(p) -CO-CH(NH2)-CH(CH3) 2 , 

(q) -COCH(NH2)-CH 2 CH(CH 3 ) 2 , 

(r) -CO-CH(NH 2 )-CH(CH 3 )-CH2-CH3, 

(s) -CO-CH(NH 2 )-CH 2 -OH 

(t) -CO-CH(NH 2 )-CH(OH)-CH 3f 

(u) -CO-CH(NH2)-CH 2 -(^ 

(v) -CO-CH(NH 2 )-CH2-[p-phenyi]-OH, 

(w) -COCH(NH2)-CH 2 -[2-indolyl] 

(x) -CO-CH(NH 2 )-CH2-SH t 

(y) -CO-CH(NH 2 )-CH 2 -CH 2 -S-CH 3 , 

(z) -CO-C*H-NH-CH r CH 2 -C*H 2 dans lequel ie signe * indtque que les atomes de carbone mar- 
ques sont lies Tun a I'autre pour former un noyau heterocyclique, 

(aa) -CO-C*H-NH-CH 2 -CH(OH)-C*H 2 dans lequel le signe * indique que les atomes de carbone 

marques sont lies Tun a I'autre pour former un noyau heterocyclique, 

(bb) -CO-CH(NH2)-CH 2 -COOH, 

(cc) -CO-CH(NH2)-CH r CONH 2 , 

(dd) -CO-CH(NH 2 )-CH 2 -CH r COOH, 

(ee) -CO-CH(NH2)-CH 2 -CH2-CONH 2 , 



35 



EP 0 633 886 B1 



(ff) -CO-CH(NH 2 )-CH 2 -C--NH-CH=N-CH-H= 

dans lequel le signe * indique que les atomes de carbone marques sont lies Tun a Pautre pour for- 
mer un noyau heterocyclique. 
(gg)-CO-CH(NH2)-CH 2 -CH2-CH 2 -NH-C(=NH)-NH 2> 
(hh)-COCH-(NH 2 )-CH 2 -CH 2 -CH 2 -CH r NH 2 . 
(ii)-CO-CH(NH2)-CH r CH 2 -CH(OH)-CH2-NH 2> 
(jj)-CO-CH 2 -CH 2 -NH 2 , 
(kk)-CO-CH 2 -CH2-CH 2 -NH 2 , 
(l!)-CO-CH(NH 2 )-CH 2 -CH 2 -CH 2 -NH 2> 
(mm)-CO-CH(NH 2 )-CH 2 -CH 2 -CH 2 -NH-CO-NH 2> 
(nn)-CO-CH(NH2)-CH 2 -CH 2 -OH, 

(6) -SR 7 . 2 dans lequel R 7 _ 2 repond a la definition precitee 

(7) -NHR 7 . 3 dans lequel R 7 . 3 represente -H ou un groupe alkyle en C n a C 4 

(8) -NR 7 _ 4 R 7 . 5 dans lequel R 7 _4 et R 7 . 5 sont iderrtiques ou differents et representor* des groupes alk- 
yle en a C 4 , ou bien peuvent etre pris conjointement avec Tatome d'azote auxquels its sont fixes 
pour former un groupe -N*-(CH 2 ) n1 -R5_ 6 -(CH 2 ) n2 * dans lequel le signe * indique que les atomes de 
carbone marques sont lies Tun a Taut re avec pour res ultat la formation d'un noyau, n 1 ayant une valeur 
de 1 a 5, n 2 ayant une valeur de 0 a 3 et Rs_ 6 representant un groupe 

(a) -CH 2 - 

(b) -O- 

(c) -S- 

(d) -NR 7 _g dans lequel R 7j9 represente un groupe 

(i) alkyle en C-, a C 6 facultativement substitue avec 1 a 3 substituants -OH ou -OCH 3> 

(ii) (alkyle en C, a Cg) carbonyle 

(iii) (alkoxy en ^ a C 6 ) carbonyle 

(iv) (aryle en Cg a C-| 2 ) alkyle 

(vi) -SO r (alkyle en a C e ) 

(vii) CH 3 -C*-0-CO-0-C*-CH 2 dans lequel le signe * indique que les atomes de carbone mar- 
ques sont fixes par une double liaison pour farmer un noyau pentagonal, 

(9) -(CH 2 ) n3 C0 2 R 7 . 2 dans lequel n 3 a une valeur de 0 a 6 et R 7 . 2 repond a la definition precitee, 

(10) -(CH2) n3 CON(R 7 . 3 ) 2 dans lequel n 3 repond a ia definition precitee et les groupes R 7 . 3 peuvent 
etre identiques ou differents et repondent chacun a la definition precitee, 

(11) -(CH 2 ) n3 CONR 7 ^R 7 . 5 dans lequel n 3 , R 7-4 et R 7 . 5 repondent aux definitions precitees, 

(12) -(CH^niORT-^ dans lequel R 7 . 2 et n 1 repondent aux definitions precitees 

(13) -(CH 2 ) n1 OCOR 7 . 3 dans lequel R 7 . 3 et n-, repondent aux definitions precitees, 

(1 4) -(CH2)niSR 7 _ 2 dans lequel R 7 _ 2 et n 1 repondent aux definitions precitees, 

(15) -(CH 2 ) n1 NHR 7 . 3 dans lequel R 7 . 3 et repondent aux definitions precitees, 

(16) -(CH 2 )niNR 7 -4R 7 . 5 dans lequel R 7 ^ f R 7 . 5 et repondent aux definitions precitees 

(C) -(CH 2 ) n3 -<|i, facultativement substitue avec 1 a 4 substituants R 7 . 1s R 7 .., et n 3 repondant aux definitions 
precitees, 

(D) -(CH 2 )n 3 -pyridine -2, -3, ou -4-yie facultativement substitue avec 1 a 4 substituants R 7 . 1f n 3 et R 7-1 
repondant aux definitions precitees, 

(E) -(CH 2 ) n3 -naphtaline -1 ou 2-yle facultativement substitue avec 1 a 4 substituants R^, n 3 et R 7 _i repon- 
dant aux definitions precitees, 

(F) -(CH 2 ) n3 C0 2 R 7 . 2 dans lequel n 3 , et R 7 . 2 repondent aux definitions precitees, 

(G) -(CH 2 ) n3 CON(R 7 . 3 ) 2 dans lequel n 3 repond a la definition precitee et les groupes R 7 . 3 peuvent etre 
identiques ou differents et repondent chacun a la definition precitee, 

(H) -(CH2) n3 CONR 7 ^R 7 . 5 dans lequel n 3 , R 7-4 et R 7 . 5 repondent aux definitions precitees, 

(I) -(CH 2 ) n3 S0 3 R 7 . 2 dans lequel n 3 et R 7 . 2 repondent aux definitions precitees, 
(J) cycloalkyle en C 3 a C 7 ; ou un de ses sels pharmaceutiquement acceptables. 

Amine tricyclique de formule (XXX) repondant a la definition suivant la revendication 1, a I'exception du 6,7-dime- 
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thoxy-2,4-di(1-piperidiriyl)-9H-pyrimido [4,5-b] indole et du 67-dimethoxy-2,4-di(4-methyl-1-piperazinyl)-9H-pyri- 
mido [4,5-b]indole. 

3. Amine tricyclique suivant la revendication 2, dans laquelle R 2 .t et R 2 . 2 sont pris conjointement avec I'atome d'azote 
auquel ils sont fixes pour former un noyau 1 -pyrrolidinyle, 1 -piperazinyle, 1-thiomorphonyle ou 4-methylpiperazine- 
1-yle. 

4. Amine tricyclique suivant la revendication 3, dans lequel R 2 _-, et R 2 . 2 , conjointement, representent des noyaux 1- 
pyrrolidinyle et 1 -piperazinyle. 

5. Amine tricyclique su ivant la revendication 2, dans laquelle R^ et R^ 2 sont pris conjointement avec I'atome d'azote 
auquel ils sont fixes pour former un noyau 1 -pyrrolidinyle, 1 -piperazinyle, 1-thiomorpholinyle ou 4-methylpiperazin- 
1-yle. 

15 6. Amine tricyclique suivant la revendication 5, dans laquelle R 4 _-] et R 4 . 2 , conjointement, representent des noyaux 1- 
pyrrolidinyle et 1 -piperazinyle. 

7. Amine tricyclique suivant la revendication 2, dans laquelle R 7 represente -H, un groupe -CH3, phenyle, 2-(1-mor- 
pholinyl)ethyle ou 2-(1 -piperazynyl)ethyle. 

20 

8. Amine tricyclique suivant la revendication 2, sous forme d'un sel, avec un acide choisi entre les acides chlorhydri- 
que, bromhydrique, methanesulfonique, sulfurique, phosphorique, nrtrique, benzoique, citrique, tartrique, fumari- 
que et maleique, CH 3 -(CH2) 0 ^-COOH et HOOC- (CH^-COOH. 

25 9. Amine tricyclique suivant la revendication 2, choisi entre 

le 5,6,7,8-tetrahydro-9-methyl-2,4-di-(1-pyrrolidinyl)-5H-pyrimido[4,5-b]indole, 
le 9-methyl-2,4-di-(1 -pyrrolidinyl)-9H-pyrimido[4,5-b]indole, 
le 5,6,7,8-tetrahydro-2,4-di-(1-pyrrolidinyl)-1 H -py rim id o[4,5-b] indole, et 
so le 5,6,7,8-tetrahydro-9-[2-(1 -piperazinyl)ethyl]-2,4-di-(1 -pyrrolidiny!)-5H-pyrimido[4,5-b]indole. 
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